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=^7^^^ 10-2005-0013011 

s. 1-a- CDMA oi-s- -i-t! -^li^si ^2:# s.^m -t^s.. 

£ 2fe ^ ^'gS) ^AloflollAio^ 7|^^ CDMA ol-i- -f-tl Ali:^S) 7)^1^ ^^-il?) S.A]^ 

i 3€r -g- ^'33] 'S'^l'^ll^fl'^l^ ^<9«>fe CDMA ol-S- f-'t! '^li^Sl t>]^^ ^^^^7] S^ltb 

S. 4fe ^'gofl'Hfil 71^1- 't!^ ^^7] ^2i» £^1^ 

i 5fe -g- ^Ajoiloil MIMO-AAA 4-8-«)-«^ "Hl^lEll- ^^-tl^Vfe 4^1: S.^ltb ^Si 

£ 6-& ^"gs] -y^^H^ll 71^^15^ ^>a7lfil -513: S'^lt^ 
£ 7-a- ■& ^'^"il'H 4-8-S)fe- AlaJE.olH.(sigmoid) ^^-^ S.^]^ S.^. 

£. S-a- olf- ^-tl Ali%l»t)>«-i p = 2. d{k)=Ji^+jR^ J = 0(1^. k = O-y CM 'ff^* 7lisf^ £AliV £^ 

£ 9fe o)-^ f-^ Ajiiie^ollA-) BPSK nJ-^^ 4-8-^ ^-f DD H^^^ 7^^^^. S-A]^ h^. 

J£ ll-S- ^'SSI ^Aloj|oj]Aisi 7]^^ ^«3«>fe OFDM o]^ ^'tl AliJi^Sl o]^^ 'S^^'t]?! ^2:1- £Alt^ S.^. 

«ii ^'ii-i- ^E^<^ zie«=. 



€ ^'S^ -f-^ Ai^Ejoii 5!^s.Ai, ci-f^ cff^ t-^ ^-g- ^"EflM- <H5!fl«>l 4-8-*ffe 

'='l-f- '^l^^^'S- ifl^ '^^^]^ •l-'t! Al:i^(packet service communication system) ^^S. ^^^<H ^3: 
mi^ A^\3]± Jf A] Alih^^: BliS(burst)^ cflo|El (packet data)* ^"r^ «1-S-^1-S ^]^^ 
o.s.Ai, tfl-g-^ c-ilo]E) ;ji«g^oil ^ts>£^ ^Tilsl-H ^icf. sfl^ -i-^ 4 ^^-S: ui^ ^ll^ M*^]^^ ^ 

an ^^^^7}3l si «l-i-7l »S-il la^llt] 3GPP(3rd Generation Partnership Project)^ ^^^71 3.^ afl^ a-] 
u]A;^ ;«fl^«l-7) ^«fl ^»8-9 3^5! ^^(High Speed Downlink Packet Access. 'HSDPA'eI- ^t\7]S. ^ 
cj.) *7l U-^ 5^ 3GPP2(3rd Generation Partnership Project2)^ ^^-71 al^ 

>H«li^* ^?«>7l ^1*11 Ix EV-DOA^(lx Evolution Data OnlyA^oice) ^-^-^ ^l'?>*>^i^. 

■^7] HSDPA 1}^ ^ Ix EV-DO/V «o>^^ 2.^ ^(web):^ 'HmS. ^^^]^3\ 5^4^^ jl^ Bj^ >H 

Ml:±iS) ;«il'?V«>:il ^2.^. -a^7l A^u)>il. ^l^«>7l ^sflAi^ 3g ^ ^!^%=(Average Throughput)*^ 

ol-qg} ajcfl ^i^%=(Peak Throughput)^ ^^^th^S.^ Ain]A.sJ- Ai^(circuit) HIoIe) ?J c)1o1e1 
«%«f7n ^I^SH*'^ t^=t. 

^*). A^7l HSDPA A>^s>^ f.A| A)^^^ 3.^ ci)o|El ^i^-i- ;^l^*>7l ^*l|Ai 37H ^ ^-§-^ 
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^2: ^ 2^(Adaptive Modulation and Coding; 'AMC•^^ ^*>7]S ^t^) fh^. 4^ ^^^(Hybrid Automati 
c Retransmission Request; ol§> "HARQ'ef ^t}7]s. ^cf) ig^i] i^^ <d^(Fast Cell Select; o]*)- 'FCS'e|- ^ 

-i,^7l HSDPA «o><^# 4-8-«ffe f-'il '^l^^-g: ^o^7] AMC ^i^. HARQ ^ FCS ".^^i]* 4-g-S}<^ tflolEj ^i*t 
1- f^7H?U ^4. 1-^ ^>7l«H]Ai^ HSDPA «o^^* «a *H 'M'g^l-Sl^l^J- 'Hl'^lEl ^i'S^l-^ ^0)7) ^tv a 4 
3. o.s.^ Aj.^^ lxEV-DOA^24 >>lii:63ol ^;«flSH 'S-71 IxEV-DOA' ^]^^ ^^1 tflo) ^'S'l-S- 

^^Ife f-a -^1^%! ^^^sj sla Slc^. 

^J-7] AMC «o>^4, HARQ «J-<5^ ^ FCS «<}^ -§-4 -^BS.-g- o}^^ ^"S^ tfl^^(band width)S^ t} 

^ m^lEl ^l^lr-i- a ^^^.S.^ ^^E^]^(multiple antenna) l^^o) e 

^^cf. i^7l c^f' 6>^i4 "^^-a: ^?>^(space domain)^ S-8-«>SS ^J*^^ tfl^^ ^^s^ tb7fl# ^4«Ffe 

^7l t^^ ^Efltl ^41^ ^"SSWS ^c^. 

Ta^7ll-S 3.^ tfloiEl ;a-f ^^^sl 5f|<>l'3(fading) ^^o] ^'^^cf. <>lel^ 

5llol'3 ^^a-* ^•^•s)-7l ^sfl -^-71 cl-f^ oVtim "f}-^ f' '?>Efl'-|- cfflBi-^l El (transmit antenna diversity) »8-i=l«>l 

<yaV2^ 0.5. ol-§. f-A] A]:iE^o)) ^11^ -n-a ^11^ ^^4^ ^e) ^S. ?>^(multipath inter 

ference), =H]JE<a (shadowing). 7jil, a]^ ^-g- ^ f-sl- o^e^ ^^f-S. °lsfl ^S^-il ^J:<H)Ai sfl^ 
€ ^^-il^fTJl ^c^. c.^7lA-), ^7] cff' ^i-Aj-Hl s)t^ 5fl°l'3-S- 4 ^ ^"i7lsl ojf. 

^4 °^^t> ^^-i- 7Wb1. -a^ll ^-il ^aisf ^3:7> ^7(1^ ^ieJla ^>tl€cf. n^efAi. ^7) ^4 

^s.<^^ -aiv si<H ^ai) Aj^sssi ^«M?ife OS ^^■8■«^7^l ^cj. 

isf;^ O.S ^7] Bflona .ajis} 37l(amplitude)Sl- ^l-^}(phase)-|- ^'^^]^ ^ 5a<H. •¥-'5i ^IDS 

Ai oi^fil cflojEl f-Ai-l- ^nt\^ ^s. ^oloH. A^7) 3^)0)13 «lll«f7l gf^ ^^l-o] sacf. 

f-i! Al:i:^o))Ai H)o)El^ Jl^^S. ^Sll^ife ^^7] ^o]^ ^Aj.^ ^o. o)^ f-A} ^fl^sl S-A^o]) 4^ 

»S^<^ i:fo)tt^A)El B<}-<i)^ A).^«)-B^, 4V7] c}o]B]AlEl >J}-i)l- «l-t4S.A] ^:?]- cfo)i}]A)El(space diversity) ""^-^ 

^ <ikm% «i-8-«>^ ^<^«m. 

^cf. '^oM t.Him cfolBlAlEl ^Aj 51)^ slloj-a ^^1- ^-8- ^^S\ 

^^7] oftfluf 4olBlA]E) A]:^ nf^lHlAlEKtime diversity) H}^, cf^lBl a] (frequency divers 

ity) "i^^^. i^f' ^S. i::}<il«i'^lEl(multipath diversity) «<}-^ 5J cfo)mA]El(space diversity) ««}■<^ f-sl- ^-g- 4 

•a^-i- ''i^ife ^7i SUFI'S ^^-g: ^ 

sflolt^ «l-n-fe ^Aj-o) ^A] Ai^o^ ^^(aiiiplitude)^ ^ dBoflAi dB 

^^±^]^]7] «ii^oicf. 5ii<^i'3 ^^^7] ^^^^ ^o]^^]^ ^^^o] ^}^^^, °i -iis. as 

§^ tff' ^^(CDMA: Code Division Multiple Access) ^fl^s) ;i]<g ^AV(delay spread)* "^l-i-sfl cfo)n^ 

'S^-l- ^-i- ^ safe eflolHCRake) ^'t!7m m. 

^7]^^^, -^7] ejoja ^A!7lfe ^S(multi-path) ^S.^ ^'^^^ ^f^s] ^a1 cfo]»HAlE| "J^^lolcf. ziel»4. a^ 
7] efloiH ^Ai7l^lA^ 4-8-«>^ ^-il ^'^H^lEl '^^^ ^ll^fil 4^ ^-f °8fe €«Ffe ^oH^l 

E| «l^* *?^t^fe 7}^^. 

^^7] Al^> i:}o1jHa)e) H}<t|^ tl El SI'S (interleaving) S 2'3(codng) ^-S- «<f'g-|- «>)-8-«f<>) ^-£1 ^"i ^ 
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^«fl>H ^^^^^ ^^B. oilBKburst error)<Hl 5.4^^3. cfl-S-*H, -y*^ 0.5. t^e] ^-tKdoppler spread) *l|^«>i| 

sic}. 

oi'^o^ tvEim** 4-§-«>o^ t^*)«H^iE] ^^«>^ i^^^s^i. ^ "Am* f-*fl ^-y^v no]^^ 

<^7]^^. ^cM ^<=>]^^m 1^^^ °jEfll4#l: i:t^7l)S ^Hl*H ^-8-*}^ °v>El)^ CfollHAlEl 

Cf^7]lS ^Hl*V«:^ o>Eflv| Cfo)B]AlEl .^^ Cf^7llS] 'LVEim*^ C}4^7l)Sl 

'J'-t! T^Hl*}*^ ^-g-Sl-fe cff^ #^(MuUiple Input Multiple Output; «>1*|- 'MIMO'e^ ^*>7)S. 

ol«>, -y-^l -^^^ o>Eflu|- 'If-ilf^sl ^ »8-il«l MIMO ^-S- oliSIoj (Multiple Input Multiple Output-Adaptive 

Antenna Array; 'MIMO-AAA'af ^^7]S. ^^<^ '^^t}7]S. t^cf. 

^7] MIMO-AAA cf^s) «>El)i41-s T^^^ «>>Efl4 <HSII<*11- -f-*!! T't!^ T^'tl -a^sl ^5: «|El(vect 

or)ol) 7}f'Al (weight) ^^«><^ #^^«lS.>«) ^^7)7> ^-tlSlol^sf^ «o^«^ e]s^ aI:^^ a 

-ilXfil 37]1- 3ji3}«>^ «J-^<^1C}. <^H- ^«5>7l ^IsH, ^^7lcH]Ai^ ^A] ^Ell- 7i)A>tV ^ A^7) 

2^ ojEflufi 7}f^^]l- ^Al7)^O.S. *^7l^oilA^ ^^y]^os. ^^t}^ ^±S] «J AJJ^J^ JL^^I^ 

S. t ^ 

14^-5.^, ^o"-?) MIMO-AAA w^-il-fr =r'tl«>7ll- -tl^^^ ^cfl 37lS. ^^t}o^ ^^t\7]^ ^ 

^^7]CIH m 3.7]S. V^^mS-S.^ f-^ f-^-i- -a-^l^^f f-Alofl A]^^ ^^lal f^cflfif Ai 

^7] MIMO-AAA iJ-^-a: t^f' ^ ^(Frequency Division Multiple Access; 'FDMA'e^ ^«|-7lS. 

tVc}) »i><i], Al^f cff' ^^(Time Division Multiple Access; <=>]t} TDMA'h} ^t}7]S. ^ se. 

'^f' ^#(Code Division Multiple Access; o]t} 'CDMA'e}- ^iS>7lS ^>c}) f-^ 4-§-«}^ "^l* f-^ aI^^e^o)! 
a.^ ^-S- 7)-^S>xln].^ ol^V ^$]^ -^7] CDMA «<}-tl-i- Al-g-5>fe o)^ ^A] Al Aii^(o]s}, 'CDMA «>)■§■ -f-tl 

Ali^'oiE} :^*>7l5. t^c^)•i■ -y <45. *>o1 -^^71 MIMO-AAA 'i^^7]S. 

ael^ o^7]Ai 3E. 1^ 'S-7) CDMA o)-^ f-Al aI^e^sj =giA|7i 1J T^'t!?] 'S'^^MS. t^^l-. 

£ 1^ "at^^^ CDMA o]-§- -i-^ Al>;E^S) ^=^^A|7] ^2-^ £A)^ ^^^ojcl-. 

^71 £ 1^ ^"S*!-?)*!! S^Ai, ^7] CDMA oj-S- -i-tl Al:ii^^ >^7] MIMO-AAA H}<^-ir ''•}-§-tlt^Jl 7)-^*>7)S. ^ 

^>Efl'41-^ ^>Eflm-# ISS. ^Hjsm o>Me1- ^#ai^1(duplexer)» a>-§-«M <L>tll 
M-l-i- '^l^^(tinie division Al-§.e>fe 7^;^«f7l5. tVcf. BLtb, ^7] S. loijAife N/Hs] <i>Efl41-^ 4-8- 

atV. ^7l ^Ai7]^ 71:^1 ^(BS; Base Station) «>lf^^(MS; Mobile Station)^] « t^S. ^^7) ^a}7] ^ 

'^l ^7l 7l;^15f ol-S-^o] « ^£ ja-s-s- 

^^1, ^J-71 CDMA <^1-S- f-tl Al>:t^sl ^Al7)ol] cflsflA-] -M'3s>7)S. t^c}. 

^oM £ l-t %3it}^, ^^7] ^^7]^ °lacl(encoder)(101)fif, "ilEi sliH(inter!eaver)(103)fif. «J '^5^^71(105) 
4, 4T^Sl(<^l^'fl. N71121) S^'i>7l(spreader)l-, ^ ^ll^-t}7l(lll). ;Hl2^^V7|(121), ... ^ ;HlNS}-^V7l(131)2f. N7ll 
s) f^3}^(Radio Frequency; 'RF'e^ ^*>7]S t^cf) ^^e] 7) (processor)*, ^ ^11 RF ^e)7l(ll3), R 
F :He)7l(123), ... 5J ^IN RF Alel7l(133)S. ^^i^t\. -^#014(140)^ ^7) ^^7] ^ ^a)71 SL^ ^f- ^ 
a>-8-*H, N7I1S) o>Eimi-. ^ ;«lll -iVElluKMl), ;«1|2 ?>Eim(143), ... ^ m <an^n45) ^>^1 ^7) ^A)7l ^ 
^^7] SL^ =f-3iS. A>-8-tFcf. 

'S^-a^ «HlolEl7> ^A3«f^. '8-71 ^A] tflolElfe >8-7l o]2C|(101)S. »J^€cf. -^7] <>l3.t\aOl)^ ^7] ^a} 
dlolEjl- >a^s)<H Slfe ?l3'3(encoding) 'J}*) ^.s 9l3.^^ ^ -^7] olE)s)iH(i03)S. o\7]a], ^7] 
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tla'a EliKturbo) 3.^ ^^^M^ 3.^ •§-«>l € 4^ SUi^. ^71 ?lElElBi(103)fe iH^S ol) 

el(burst error) ^1*11 <aHc1(ioi)S.^El -tlS:!- <a^sH °|e1 -a'gsl'H Sl^ «o^^^ ^-1- 

'e}ai a^5l-7ls. ^s*lel7l(i07)fe- >S-7) ^Elel»H(103HAl ^s. -* 1- jislsH 7}^^]^ ?il^V*M 
^J-71 ^'il U ^J!>S7|(i05)s. #^ttcf. 

^S^-tl «J ^P^7l(i05)^ ^oM 'yEle]Bl(l03)S.-?-El 4 ^oM ^3:^Bl7l(i07)<Hl^i 7}^ 

jiel«H ^i^^tb^ ^7] zt^sl ^'iV7l(lll), ;<112 ^'iV7l(121). ... 5J ^'t>7)(131)S. 

^. '^7lAi, >^>7l «d ^5^7l(i05)fe -^7] o]Ele|iH(103)S^El t-^€ -as:!- "a^^oV'y-71 ;»ilio>Eim( 
141), ^l2<jV«im(143). ... ^ ^1N?>E1M(145)S. 4^^S)£^ -^^^ 'g-?] ^Z^-S) ^1 ^'a-7l(lll). m 

^-^■71(121). ... % m ^'tV7l(131)S. 



^'■7] «d >iS>a7l(l05)s.-¥-El t-^S • -5^* -efai S^^Ws. sH, <^7lAi >a-7l ^* 

;Hll ^^>7l(lll)fe >«^j7l(i05)S-^El -i!^, ^ ^» 1- «)el 5^^ ^ 

^ aH(spreading code)* 7Hi ^'il-tb ^ ^11 RF ^i]7](n3)S. #^^14. >^^7] ;<fll RF *1el7l(113)^ ^^-71 ^1 

1 ^'a-7l(iii)s.-¥-ei «a^^o> rf *12|«H ^71 ^-taiAKMOa t-^t-Vcf. 

<^7lAi. ^^7] RF ^1el7l# 4zt^ f^^7l (amplifier), ^^'r ««:7l (frequency converter). lE^(filter) 'SJ o}^S.=L 
/z^T]^ ^€-71 (analog to digital converter) f-O-S ^^s)<H RP ^Jl* ^sj^cf. 



at-K >^^7l ;H12 ^^7](l21)^ ^oM ^P^7l(l05)S.-¥-El ^s, ^2 1- <a^^o> "lei -S^sJ-H 5a 

7Ma ^^ti ^ ><112 RF ^^el7l(l23)S. #^^4. ^'■71 ;*il2 RF ^i\7]a23)^ ^7] ;»I12 J^'il-7l(121 
)S^El Ais:!- <a^^o). RF Alel*H -8-71 ^1-^a-)(i40)S. t'^tVcf. 



'S-^.^s., ^IN ^>a-7l(i3l)fe ^'■71 ^^-tlU >^p^7)(i05)S.-¥-El t'^^ -ill.. ^ 1- "y^^ov olei 
^^'Ss^'H SZ^ 7HJI ^>iVtb ^ ^IN RF ^el7l(133)S. f-^^cf. ^7) m RF *lel7l(133)fe 'ih7l 

N ^'iV7l(i3l)S-9-El t-^€ -a^^oV RF ^el«H '*7) ^#ai>^i(i40)s t-^^Vcf. 

-^7] W^nmiO)^ ^l<H7l(£Al«).;^) ^^)s) ;*fl<H'»(| n^ej- <J'>t1 Al^sf aI;^.!. ^^^?^l•t%(scheduling)«^<i 

T^-il ^l^ltVcf. atV, ^^7) ^l-?!!Ai(140)£] =^^A1 ^2ho)l A,V7] ;Hll ^£11^(141). ^^12 '?>Ell'4(143),... 

^ ;HlN<L>Hm(145)^ ^^E^)^4(Tx. ANT)S.Ai ^£ ^a1 °fEim(Rx. ANT)5.£ -§-4^ ^4. 

c)"g- 'y-71 CDMA ol-S- ■f-'il Al^t^sl ^A!7H cfl«flAi 'a'g*}7]S t^cf. 

^71 ^Al7lfe ^^rS] ^el7l#(<m^tfl, N7llfi1 RF^e)7ll-, ^ ;Hll RF ^e) 7l(i51), ;*ll2 RF ^^7U\6l). ... ^ ^1 
N RF ^1e]7)(171)), RF ^el7)l- ^^ci\] cfl-i-s)^ N7l)2l c^f^ ^S. ^^J}7l(multipath searcher)#(^. ^^11 
ygS. ^'ai7)(153), cf^ ^S. ^^71(163), ... ^ ^HlN cff^ ^S. ^-4^71(173)), ^S. ^^7]^ 

^Aj)^ cf^o^ ^7ll-(<^l^cfl, L71{2] ^S.(multipath) zf4<Hl cflt-V aI^lI- L7llsl ^7l(finger), ^ 

^11 ^71(180-1), ;^12 ^71(180-2). ... ^ ;*11L ^7l(180-L)fil L7ll2] ^7]^), ^7] L7fl2l ^711- 4z|«i)'^1 

^S. ^±^4: ^S. ^^7l(multipath combiner)(191), cltlEle|Bl(de-interleaver)(193) ^ ^ 

SC-l(decoder)(195) •f-^.S. ^>a€cf. 

t\^si\ t^7]^S.^^ ^A1€ 'i!S.l--S- '^f' ^S. no]^ *ll^(fading radio channeD-i- ^«fl ^7] N?]) 
si ^>Efli4*4 f-«fl ^-a^cf. ^^7] ^taiAi(i40)fe ^71 «Jtim(l41)# -f-*!! ^^^J^ ^±1- 'i^71 m RF *j3l 
7l(151)S. t'^t^tf. 

>^>7l 4l RF ^el7l(l51)^ ^7l ;^ll 'L>Eim(l41)S.-?-El aij^^ <a^^o} RF ^lelsV^^ 7)^1 cfl^(baseband 

) t^^ll ^^tb ^, ^11 cff- ^S. ^-^7l(153)S. A0V7I ;Hll cff^ ^S. ^^-^71(153)^ ^7) ;M)1 RF 

^Sl7l(151)S--¥-Ei Alii- 'a^«,><^V L7flfi1 ^S. ^i^^-^ ^^^3.. ^7) ^El^ L7llfi) Cff^ ^S. A^f- 

%-Sr^7] ;Hll ^7|(180-1) vfl^^l ;«llL ^7l(l80-L)S. 2:^2^ o^7]^^^,^7] 4 ;H]1 ^71(180-1)^)^1 ^IL ^ 

7l(180-L)fe L711S1 cf^ 4zl-«i] 'S'fl'y "B^slol c).^ ^S. ^^4: ^^^7\] 
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^S.i<^ 'tis: ^e1«l|<»>°J *H. '*7l NxL7flsl -tlS:!^ ^ ■S-«g^ ^ssj ^jit^o] ^?]s. 

Sl^, '*7l ^#a!Al(i40)^ ^7] ^12 tVEfl»4(143)l^ f-«l| ^-a^ -y-?! ;»fl2 RF ^el7l(161)S. ^ 

71 ;«fl2 RF ^2l7l(l61)fe ^o^7l ;»I12 «L>e1)i4(143)S-?-e1 ^S.^ ^J^'&'=>} RF ^2l«H 7]^ tfl?^ t]7.]^ ^s. 

S. ^, ;H12 ^S. ^^7Ul63)S. ^7l 42 ^S. ^'ai7)(163)^ :^]2 RF :M2l7l(161) 

s.-¥-El ^Jil- ^^-^V L711S] ci-f' ^s. ^el«fJi, >S^7l ^e^^ L7||sl cff' ^s. z^zt ^ 

7) ;H11 ^71(180-1) vfl^l ^T^mO-DS. #^t!:Cf. 

>a-7l ^l-^'<-1(140)^ ^^7] ;H1N ^VEim(145)l- f-sil ^^1- ^3-71 ;«llN RF ^e)7l(l71)S. 

RF ^e)7l(171)fe 'ir7) ;»)1N ^Eim(145)5.-¥-El 'tis:* <a^^*> RF ^e)*H 7]?.] c])^ 

cl;^)^ ^. ^IN cff' 1-^7K173)S -^7] 4n t^f' '^'^7l(173)fe ^7] 4ii RF 

^el7)(i71)S-?-El A] J:- oj^«>ov L71121 cff- Pis. ^el*U. -^71 l-el^ im ^S. 

* 441- ^71 ^71(180-1) tfl;^l ;*tlL ^7l(l80-L)S. 

e) ^TlS. -a^^c^. ^l?icfl. Aj-71 ^>Efl«4(141) H);^) m °d^^(U5)''\]^^3] cff' ^^^^ ^ 

71 ^ 71(180-1)5. SJ^Sl^. ■i-'y^ 'J^^.e.S.. 'S-71 m «?>Elli4(141) Ml^l m ^^nmU5)S] cff' ^S. 
^S-iS: -^7] 4L ^7l(180-L)S. -a^^cF. 

^7] ^71(180-1) vfl;^) ;mL ^7l(l80-L)fe ^i^] <a#^s]fe -illL^^J '^H^ ^ ^ ^ f-^^ 

«>1 ■S-'a*fS.S. «>l7lAife. >^7l ;H11 ^71(180-1)51 <i <^S. «H ^'^^7]S. 

^^7l ^11 ^§71(180-1)^ ^^7] ms] cff' ^S. #^-^711- 44°11 cfl-§-slfe N7flsl ^^-^71 (de-spreader)*. ^ >^ll 
^^^V7l(i81), ;H12 ^^-^71(182). ... ^ ^OIN ^^'t}-7](183)sl N7llfil ^^-i.M*, N7ll2l ?^^A>7|i- 42t<Hl 
-ili* <3^*H «J(beain) ^It^ 7Vf'All- ?j|^>s>fe ^J: *-lsl7l(184) ^ -^-71 aIx ^El7l( 

184) <HiAi ?ii>a^ 7h^^ii- A>^«^o^ >a^«>^ ^^^a^j '«^7i(i85)s. ^^^^i-. 

^71 ;«iii cff ^s. ^^7]a53)s.^^ ;*iu cff' ^s. -asife ^71 >fli ^^>a7i(i8i) « -^^7i -a^ ^ 

^171(184)5. ^>7l ;Hll ^^^1-71(181)^ ^^7) cff^ ^^S. ^>^7l(153)S.-?-El ^ ^S. -a 

"l^l -^^slol ^:^'a aE.(de-scrambling code)* 7Hji ^^-a*}**! ^^7] -ax ^el7l(184) ^ ^-a "S 
'«^7l(185)S t-^tb^. 

<^7iAi, ^71 ^^-a sHfe ^7i ^<a7ii- AA^^\ 4-§-i> ^-a shs^ ■g-'yti- a^oio^, ^^7) ^^>a«>^ • 

HS.>«11>S (temporal processing)' «»l2l-al ^tl>^. 

^12 ^5. ^-^71(163)3.-^61 cff' -a^Lfe- ^]2 ^^'a7l(182) ^ ^% %\ 

el7l(l84)5 ^12 ^^'a7l(182)fe ;«il2 ctf' ^sL ^-4)171(163)5.461 cff^ ^S. ^a 

J:* -a^sl-H Si^ ^^-a HSl- 7HJ1 ^^'a*}'^ ^71 >a± ^el7l(l84) 5J ^r-a % ^^^^71(185)5. #^?.V 
1^. •S-'SI^ ""i^^^, ^7l ;H]N cff' ^'ai7l(l73)S.-4El A\ A^ ^S. -aS:^ '^•71 m ^^'a7l(183) 

^ ^5: ^l5l7l(184)S. -y^^cl-. ^^-71 ;«)1N ^^^-a7l(183)fe ^1-71 ^^N c}^ ^5. %-ai7l(173)S.-?-El ;«ll 

1 A^ ^s. -a^* "i2i -M'Ssi'H 9X^ ^^-a 2^1- 7H:2 ^^-a«H ^7i -a^ ^ei7i(i84) ^ ^'a «j ^Ji^^7i( 

185) S. #^tl4. 

>a-7i ^Ei7i(i84)fe ^11 ^^^>7](i8i) Mi^^i AN ^^^7i(i83)s.-¥-Ei -as* "a^*H T-a "a 

7ff'Al JH* l- ?il>atVc^. <»l7lA-l. 4V7I ;^]i cff. ^^7Kl53) vH^l ^IN cff' ^-^171(17 
3) z^^oflAi t-^t!- ^11 ^ -aaif-sl ^^-i- • -* -el-s '9sl«V7ls. tvcf. 



"H, -^^71 ;^ll ^S. ^S. ^* ^ kSi^ Al^o))Ai <?>Eim(141) ^ "?>tim(145) 4^1-1- f-«)l 

-a^ ^s. -a^Li-fii ^j^^ i4E^vflDi, >a-7i ^11 cff^ ^s. <as ^i^ ^* cff^ ^s. -as 

1- 44-& £t «|El Aj^'^lcf. tb^. -"^71 7>f'^l -^il* kti^fl ^l^^l-^i <?>Eim(141) vflp^l ;.t]N ?>Eliq-(i 

45) f-*ii ^-a^ ^1 cff' -a^* 44011 4-8-« 7}^^]^s\ ^f^^: ^e^uidj, >j^7i 7Vf'Ai m — * •§■ 



at^, ^^7i 41 A^ ^s. 'an -* Misl s.^ ;«ili A^ ^5 'a:£l-«»l ^^1-si • ^* -s^ji 
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^ ^s. -iijiis) ^^-iv ^* 1- ^^>L> -i!:!* zf^-a- s.^ ^^ 'iisL'^m. oi«k ^-asi ^si^ 

•^^•ofl tfl«ll'«-1^ :i -8-o1# -^^^WS ^clHKunder bar) X>^l7> sjol Slfe 4e^"lE^ (parameter)^ JE-f^ ^ 

— * * ^^-IVS^S-S. '^-i!«>7l» -tl^sl ^A) :^^(power)o| ^JjSlCinterference signal)s) ^ 

'tl ols.(pro(,ess gain)^^ f'^Scf. 

t^^, '^<^7lo^lAi u].fif ^o) ^^7] *l2l7l(i84)Sfe ^s^-iVs]?! ^si /oj:. ^ cj-f^ ^s. ^± ^* s)- 
^^AV^ ^s) -S-?) cl-f' ^S. ^S. 7} ^^-tVS 'QS. ^* 7f <a^€'^. 'ih7) -aJ: ^el7l(i84)fe 

-^7] m^^^s. ^s. ^* !^^7]4i cff' ^s. >a3: ^* 7} ^^^^ ^s. i- 7W ji 7>f';ai -^i^* i- 

l^^^S. -^71 ^± *l5)7|(184)fe -S-71 ^V^i4(141) vfl;^l m t>Eim(145) ^zt^S-^-El #^sl^, N7ll 
^11 cff' ^S. -* af. 'S-71 # N7l|s) cff^ ;gs -ti5;l-<»l ^* » 7l-;^l ji ^7] ' 

m t>Eim(141) ifl^l "itEimCHS) t'^slfe ^1 ^S. 'HJ: -* ofl ^-8-5)fe # N711S} 7>f'All- 

^*4^N7l)sl 7ff'A)l:?1 -i^^** -y^^l-ui, ^7l ctf' ^15: ^* 7> ^^^V?! -t!^ ^* 
sll'a- 7ff'A) » Ml^sH ^71 ;«)11^7l(180-l)2l z k t'^t.Vcl-. ^7]^^, ^7) ;H1 1^71(180-1)51 #^ 

z k ^ «>7i <=^^«^4^ i>4 a^^ci-. 



Aj-7l <^iH^ l>oqA-] Hfe *]n)Alo>(Herniitian) -aAV^. ^ lHfl44:^(conjugate)2l ol«i(transpose)l- M-Ef'fi'^. 
^J-71 ^>a7l5l N7llfil ^711- Zl-4o.5.« #^Slfe #^ -113: z k S] ^* 7\ ^^^^S. ^^7] 

^s. 1^71(191)5. 

^^7is) ^^^jAi^ m ^7]mo-i)°^ir °i ^s. =L ^7i m ^7i(i8o-i) ^}^^ 

^7l# ^A] ^7] ^71(180-1)4 1-^°14. ^5. 1^71(191) 

^ ^^7] ;H11 ^71(180-1) Ml^l ;«I1L ^7l(180-L)^Ai #^^V^3:# <a^^o> ^^71 cItlEleltHC 

193)S. t'^lVc^. 

Clo]E)ElHl(193)^ C}f^ 1^7l(191)S.-?-El A]^^ -y^^ol- =S^Al7loll/.i a^.g-t^ ^jElel«j 

-iloll 'y-§-s>fe clo|Eiel«o' n^^^S. cl?lElEl^t^ ^ -^-71 clac-l(i95)5. t-^^Vcf. ^71 clacl(l95)^ '^■71 cl-y 
Elsl»H(193)S-¥-El ^S.^ 'a^^'»1-'*'^7]«l|Aj tlS'a 'a-^'fl c) (decoding) ^^^S. 

cja-^SH ^Ai cflojElS #^^Vi:^. 

^71 A15: ^el7l(l84)fe- DlEl -a^Hlol °^jis1^(algorithm)«>l| m ^<!*V7H- ^«>fe 4^Al7l5.-¥-El ^ 

^islfe- -tl^^l ig^ ofleKMean Square Error: ol«> 'MSE'et ^*l-7lS. ^^)7} ^±7} s\s,^ 7}^^ — * # 

?il^Vl>tf. JEt^, ^c^7l A]^ ^^El7l(184)S.-?-El >i!!A^?l A^V7l 7}f'Al » A>^sH '^■71 ^-il H A^ A^ 7l(185)ofl 

111- ^S^«f«l, «>]4 MSE7f ^db7l- slJ£S >iAj aj^ AjA^sf^ 4^3^ '^^V «S.>»1|'3 (spatial processing 
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1-^. ^-ti « '«-y7](io5H>H MSE7> ^±7> s\^^ D-i- «s.Aii-yoicf. 

itfeV'^i, ^^^7] MIMO-AAA"<^<il«l CDMA o]^ f->i] A]ii:^o|l nS^fl-S^ -f a]o|] 

processing)'*! el-ul ^^cf. 

t^^. ^'•71 -ilJ: :*^el7)(184)fe ^oM^I'^l 'i'St^ «>21- 4 ^Tl^S. ^^-tV <^1^2l ^S. '>] 
jfs] t^^ ^s. <a^1><»V nje) ^^51<H safe -a^a "'^:ae]l'°fl 42)- 'i}-?! MIMO-AAA «o^<i]si o)^-!- i^cfl 

^ 5afe 7>f'^]l- Til^vm "RWS ^^7l<Hl><-i£ ^^J: ol^fil Ai5:f.o|) njei ^^s\o] o^fe ^g;^ <»^aie)# 
<H] MIMO-AAA n^^ils! ois.^ ^cfl^^% 7>f^^ll- ^fl-tl-^cf. 

^7] ^S. ^2l7l(184) ^ ^7] ^^^^ ^M7]a05)^ ^^7] MSE* ^±:^«l-fe 7l$ol] fi)S(lAi -f-^j-t^l^. ^BfA-j 3} 
eofl^ ^^^j MSE* 2lriiS^*>7l ^ 7}^i<]% Tfl-iJ-Slfe ^^oielf'oll <&^7} t^«>7fl :5!«JSlal 5* 

. aieo^] «^«l-7fl 91^5)2 5afe '*7l MSEl- ^4:^«>7] ifl^ 7>f'All- 7i|>a-«>fe 7l^(refere 

nee) ^S* 7l^o.S. -k^jiLell^olD^, ^^7] <Qjl^^-S: 7]^ ^S.7} ^tH^H :^^^] 

fe i-ef^HCblind) «<J-^^5. -^^^ ;^l^(Constant Modulus; <^l«f •QM'o]^ ^«>7]5. tVcf) 1^ "S^CDecisi 
on-Directed: 'DD'ef ^«f7lS ^cf) ^-l- ^^l^^cf. 

^elM-. ^^7] 7]^ >t15H- 71^0.3. oil Ell- ^±^]f]^ "^^oiel^^ All^o) ^^§>7li €^^(<^]^cfl, S# 5ll 

•^l-S >ill^(fast fading channel)4 ^-S: ^^«>7ll ^S|-«}fe ^^)<>li4 al*} ^cfl. 16QAM H}"^) 

•i- A>-§- ®>go)lA-l^ Al^iB^oflA^ ^i}^ ^± MSB St^S. ^^«>fe MSE St^S. ^ 

i42l-^i, MSESI Si-^l ^ Si^S. ^7] MIMO-AAA ^-^-^^S.^ ^'^m 

71 £^ U ^ ^l^'il «J ^l^j* 7ff'^H- ?il>tV«f<s^«>> «^S.S.. ^7] 7W^] Til-iVoll -Utl 

S.H(load)7> 3711 ^^5tbc}fe 9X^. 



-& ^^s] 4^ ^a}^ ^E114 ol2fl<>l tJ^-i- 4-§-«>fe olf- -f -i! ^lii:'^*'!!'^! T^^7ls; 7W^] ^yjil- 4-8-«W 

^'^7]S] 7}^P^]^ Ao]^^ A] ^ l.^'ai- ^l^^-Hl 

■g- ^^fil a 4€- ^>E1I4 'H2fl<>l 4-g-*}fe Oj-i- f-t! A)ii^o(|Ai 7W^] '^^ ^^-i: AV-g-^H 

A^V7)tv ^^#4 ^^^*>7i ^ »2^s] m <a^ %n ^^ ^ham- «oH-i-4-8-*>-fe 

^ AiiE^oflA-i ^^A] Ml ^A^# 7f^^l JSiLi- ^^Ai«}^ a^v^o)] <}xo\A.^ ^Ai ;j)-Alo)iAi ^i^si 
^AiB>2, 4i^4 71§ Al5:4 ^1-71 ^Ai^ A!J::?}21 ofls^n. ^^si-^>7l m ^ 5^12 «o^^<Hl zt4 7>^^11- 
*>-f a| o.^ ■¥-7>s><^ ^dt ollelst^ -iV^^^fe 4^4. ^7] ^A] Ajj:* ^^-L^t^ ^5:4 ^^7l aV#S a] 4: <^^^% 
4-S-«H ^-i! "J -^'^l- ^-tl 7l-f^Al» AVt'«>3i, ^71 ^Ai 7>'f *] ^ ^71 ^± oflElsit-i- 

^ ^chAlfil 4^A] «J AjlAj^ 7}^^% A}-#«>fe 4^4. ^oM ^^^^ 7\^%]S.^-^ 

A5^*>2. A^7l 4H»-^ "^A] ^^^15. 4^-i- ^^^S. ^V4. 

A2 ^^7]^ A2 ^-^171* 7VaH, a„V7| ;*1]1 ^^^14 ^12 ^A)fe t"^ ^-§- -i^ElW efl^l IJ"^* 

-§-«>fe «]■§■ -f ^ AlA:^ol)Ai Al^f. <^^A1«}^ M^V^oll $X^^^, ^oM ^ch^l4 ^71 m ^A]7l7l- d;^4 7l§ A] 

5:4 ^7) ^A]^ Aij::^v2i oiiEi# ^±.^t\7] «oH ^ 7}f'AH- •¥-7fsH a! 

it »11B1SI# -L^t-^Vfe 4^4, ^'i! <t!±* ^^tV^ -y±4 ^7] AV#« aiii ^\%-^<=^ ^<}7] ;«ill ^^^1 

4 4t.> 71-f'Ali- AVf «}iL. ^71 =^^A! 7ff^Al ^ A^7i 3^41 -Hlelst^ a1.^*>o^ >a-7l A2 ^i^s\ 

^'-t! « '^Ji^dl- 4t> ^'tl 7\^^]% -tl-t^Vfe 4^4. ^7) ;«lll ^^A14 Alll ^A}7l7)- A^7l ^2 ^^A|4 ^a1 7ff^All- 

3£9^«tfe 4H«i ^aiil- A^^*m 4^4, ^71 ;h)1 ^^7]s.^t^ 4He^ ^SjiL^ a^71 m ^A!7l# ^sll 
7| ;H12 ^^^IS. ^'llsVfe 4^4, ^J7l ;iil2 ^^14 ^12 4^-t!7)7l- ^7\ ^s.n ^^^^ 4^4, ^7] alHtti 
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^7ltV t^^S>7l ^1t^ ^ ^■gs) Al^E^^; ctf= oj^ cff' #^ ^-g- oVejm o\^c] /.\-%-t}^ 

7>f Al» 't.Vt*}*!. ^7j 7}^^] ^ c^m^ 4-8-«^<^ ^-t! «J -^^^ ^-11 7>f'*l 

-J) ^giL* ^>7l ^>l]7l* ^^'^S 

^7]^ 'i'§t}7] -g- »^^s] m ^i^^-a-; •^f' -y^ ^-§- "yrsfli^ ^v-8-«>^ 

o))e1St^ Af-g. «H ^^^1^1 ^Al «! A^Aj^ <-Al 7>f^^H- AV#«}'^, ^oM 7>f^^l ^ >i>V7l ^4: 

"wm^ 4-§-*H ^^^isi ^Ai «j A^A^# *A] 7}^m "i^^^ ^, ❖'ti 7W^]^ s^*>^ 3i]H«!i 

^iLl- ^11 ^'tl7ls)-, >S-7l ^<07l7f >\!|A^^ B)H«J| ^Jil- ^7) ;*il2 ^^^1 ^^n^ m ^^711- 

^11 ^M* ;*f|2 4=^7lif. ^71 42 ^^7]7} ^^th ^ >iS-¥-El ^71 ^ 

^ 7}^m ^#§f3i. ^>7] ^Ai 7hf^Aio(i -^-§•«^7^| a|^«h ■S'-a^vfe 42 *'t!7i^ it 

«m ^12 ^^a1# ^^i^S. tVi^. 



^'••^Sj ^A^ ^ 4-g- 

■& ^"g* ^'i*)-7Hl an cff' ^^^(Code Division Multiple Access; o]*)- 'CDMA'e^ ^t}7]S. t!-cf) 
'S^t 4-§-«}fe -f ^ ^lii:^5(°l«> 'CD1V1A -^l-i^ f-'tl Al^e^'olE]. ^l5f7)S. ^-117)5. ^a] ^ 

fi^Kmodel)* Aj4s)l:a.7lS. l>cf. e^7lAi, ^7l ^A]7)fe a1±1- ^^t}^ ^^S-A^, 7l;^)^(BS; Base Station 
)S) ^Al7l7} 1 ^£ sa:a, ol-i-^(MS; Mobile Station)^! ^^7]7} 1 ^£ ja^l-. '^7]Alfe >y-7l yl^j^f ^^7]% 
■y <^S. «>«>^ -S-71 ^A) Aii Sf-i- -^42^^715 ^cf. 

Aj-71 7l;^|^fil '=^Al7]^ c}.>is| o>Eflq.(Rx ANT)#-i- 7H^ ^aI ^Eim <He)|ol(Rx-antenna array)* 
t!-!^. i£tK ■& f'J^T^ ^f' ^^(Frequency Division Multiple Access: 'FDMA'21- ^■s}7]S. ^t^) 

^^(Time Division Multiple Access; 'TDMA'4 ^i}7]S. riVv}) CDMA ^ 

4^(0rthogonal Frequency Division Multiplexing; o]s> 'OFDM'olel- ^i$l-7ls. ^^-t^ -f-^ 
4-8-«V^ <»1-S- ^-i! -^Irt^^fl £^ 4-8- 7]-^trfx]nv_ oi«> ^^o] jgoj^v AJ.7J qfdm a}^*]-^ oj-i- f-Ai a) 
i^('>l«K 'OFDM <•)■§■ ^'il Aj^E^'olef :^1«}7]S. iVc}) 51 CDMA w,}-^* 4-8-*Vfe -f-tl (o]«K 'CDMA 

^7) 7]^l^ol A-lH)>iS)-^ >a(cell) Ifl'^l -a^^ -^l^^. ^ ni«l^<ll -^l^^ ^^7]o|lAi ^AjS]^ Al:£ 



■"r^'A 2 



>S-7) <^«hi) 2XH1A1 s „ (t)fe m^^ ^A] Al±l- q-E^M^Bl, p ^ m^^ ^aI ^^(transmit 

power)^ M-EtMIt^, b „ (t)^ mti«<ll ^l-S-^fil «1S Al^ii(user information bit sequence)* M-ej-ifl 

H. c n, (t)^ T c si ^(chip) ^7)1- 7}^]^ m^vfl o]^^s] ^^7.\ ^aj. A]^iii(user spreading code seque 
nee)* ^E^-dlcf. 
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-^7] o]^^ ^-^y]*^*] :^Ai Tis. «l|^(multipath vector channel)^ ^7] 7]^] 

^fil ^Ai7ls. ^r-yslfeHl. ^^^7) ^S. *fl^s) Afl^ (channel parameter)«-g- 'i.M a)E ^7] 7 

0)1 UlSflAi Hl^aj ^1^0.5. ^^Vcfi 7>53*H. H)E ^711- -S-Oj^llfe "y^^mol 7\^t}7]S. 

OL^"^, ^^7] 7]^]^s\ ^A]7lS. 'r'il^^ m^^ ;as.ofl cfi^V 44i(complex) 7);^ cfl^(baseb 

and) ^'i! 'ilife S>7l <^n^ 3>4 ^''l '^71^^, t}?] <^«h^ 3>«H1 itA]^ ^S.^ ^^7\ 7)^1^ ^ 

'a7l<HlAi ^Ai^V ^3}=^i(Radio Frequency; <»1«> 'RF'e}- ^«l-7ls. t^'^) ^±1- 7);«1 .cfl^ 0.5. cf^ ?!Bl%(do 
wn converting)^ ^sl ^3:* ^E^'S'H) -8-filS><^o]: ^c^.. 



"a-CAR; Array Response)l-s1 i4E|-'d4. 

0^7lAi, ^7) 71^1^ 4^-5171^ l4^2)(«il^tfl. N711) ojEim** ^»1«H. ^71 mti«<« «l-i-^<HlAi ^^l^V Aj^ 

71- N7iis) ^'ti ^>^m- ^-asis-s.. i^^fl cff' Tis.^ ^^^^ ^jt^ n7117|- ^t\. n^ei-Ai ^7) 

<»l*^sl cff' ^-tl^ ^± 7lx-lcfl^ ^J^^tl N7llal ol-f-Tll ^cf. 

«>1«>, ^^o) 1^^^ -^^-o)) tl)«||Ai^ n ^©ll- A|^«>7]s SH, ^cluKunder bar) iA)?)- sjol jafe- s|-2^nlEl(p 
arameter)fe JiL^ 'aBl^B(element)l-sl ^^-^ ^^'S'^ ^^^<^o\ ^4. 



«^ 'yt^^^S. 4-8-5)ii 5afe ^l^Oinear) "^n^ <Heflol* ^l-g-^ ^7] <Hefloi ^ t}7] <^ 

n-^ 4>sl- ^ol 



1 e * ... « i 



S-ZflzKOOA: Direction Of Arrival)^ ^e^hHc)-. 

zl-Hl^i ^Altb 'S^'t! ^il^i-^ 7l-iV^ a^-^ ^-g-CAWGN: Additive White Gausian Noise)"*) 7}^^ ^Efloju^, o]^ 
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m=l /=! 



>^^7i <^^^ 7>s] ^s.<^]^^ )^ ^i-7i 7i;^i^o] ^^^t}7]^ oi^^o.s-¥.ei 

^-a^l ^:£ol7l^ ^SH cff^ ^S.^o\] s]^ ^"t^ -tl^OPI: Inter Path Interference)* M-Efifl 

^. -^7] K'^^^ 7>s1 ^^oll^i cf^ «»1^^*ol) 'illiCMAI; Multiple Access Interfe 
rence)!- 

a^, ^J-7l i^(^) ^ ^71 7]:^]^ ^^7]S] ^^ 7l-H(channel card), ^ '^7] :^]\ o)^^<H) Afl^ fj-HC 

m = 1) vflsl =11'^ cff' ^SSl ^7l(finger), ^ ^7^(1 = D)e) ^^aV 2£ c , (t - t ,, )* 7f 

^li '^:^'i!-(de-scrambling)sl^cil, ^^^7) :ffi1 ^S. fe- *f7) <^«hi] 8>4 ^4. 



^7) <^«fil Sxfl^i, ^7| ^^>L> c , (t - T „ )fe olf-^ ^-^7)011^1 Al± /.f^tV ^-iV 3.B.C , (t 



6 



x(0 = a,/*'6i(/-r„)c,(/-r„)o„+i(0+/»(0 



^tpo 7 

1(0= 15,(0+ zti-zC) 
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^7| <^S}-^ SxHl'^l. °^s]3\ k^^fl ^^-i^ (sampling) ^1:^^ ^Ef-^c}. 

t>«, ^^-^^5171 ^iS] ^S. 2i(0 1- >^V7l ^^AJ an c , (t - T „ )» 7HaL ^^>i> 2(0 1- 

t ^-f , ^^'t.>7l(de-spreader)sl ^^^=1) >3-7l -ysif' >i^7l 7);^)^ ^'tl7l7> ^<j«>7l» ^t}^ ^ 

71 71^1^ ^'i!7l7> 4=A!*>7l* «SH ^3. ^^^fil ^i^^ «^^7> gjcffe o^V 5^^}. 

^V^, AJ^7| ^^^s]7l ^Al Ai Jisf ^^A>^:f 4.^ AlS:^<H)fe «3t (correlation matrix)^- ^ Si 

t}. ^^^>si7i 4^A] -a ^4 ^^^v€^4 ^-a >tii.?vsi «si# ^5]-7i ^sflAi >a-7i ^^-a^i 

^Al Al± 2(0 S) A]^4 ^ojt^ ^l^dt] kHl^<ll Al^goflAi A^V7l ^^-^5171 ^S] ^A} AJS i^Wl- AflS^^ 

t\. o]^7\] k^^ ^l^-HlAi ^7) ^^A>Sl7l ^IS] ^Al AIJ: i(0 AIJ:^ §1-71 <^«|-^ 9>fi)- ^cl-. 

=^«h^ 9 

^V7l<4 ^^-^5171 ^S] ^Al A] J: £(0 <4 ^^AV^^S] ==^Al A] J: i^(0 :QS] Aj-s} Sjj^^ ^5>7l ^ 

^^71 ^^AV^ :f ^A] AjJ: i:(0 o] aM^.^ a)^4 ^o^^ ^.^^ A]^c^A.^ >a-7] ^S^AV5^7) ^iS] ^ 

All: i(0 s). ^^A>€ -tl^ i^(') ^^^(stationary)olefal 7f^tbcf. 

rtE^^ «^7lA| sg^ ;«fl^(Least Mean Square; o]*} 'LMS'Hf ^«>7)S t^i^) nf^ofl cflSflAi '^^t}7]S. 

<Qsi\s\ ^ Aj^oiiA-i N7ll£) ^Ai ovtfl^E.^ ^Aisj^ ^± ^A] Aijii-c^^ ^-t! ^^4* -f *fl ^ 

it ^Al AlJ: X 1 tfl^^l ^IN ^Al OjEfluH- ^A]^ ^Al Al J: X N ) X 1 . X 2 X N S. 

5l7l ^-11 ^S. ^^-i- 1^2 • • • ^Ar] e^3i 7>^«>7lS. t^Cf. 

-^7] Tfe ol<8-(transpose) -a-a^ ^E^vfl^ -S-lV^olcf. H^, ^7] N7flfil ^aI -^VeIIM-I-I- "=^^51^ 

44, -Al A}^ X 1 , X 2 X N 7> ^^a>€ ^S] ^-i! ^=^^^2- • • y^^l B^::, 7>^*f7l 

S i^^. ^fiJ ^-il -as: ^ ^^7] 7]7]^ ^<^7)7> ^Al«>7l» ^± -£ 71^1 

^ ^^7l7> ^Al«f7H- ^«>^1 i^ fi) ^^as^^i «l-7l <^Sh<i| 10>4 ^<») 5.^««4. 



'r^.'-il 10 

^71 N7|jS) ^A] o>Eflu|=^ ^411 ^AlSjfe ^± ^A! AIJ: X , . X 2 X N oil ^«fl^ ^± 7}^X]ic 

omplex weight value)#, ^ -^7] 4l ^aI °>sim» ^aI^ 44: <d J: x , ofl 44: 7}'f^Al w , 
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iflJ^l ^IN <an^^ f-«fl 44: ^-tl X N °ll §8(1^ ^± 7}^X] w n -e-S. 44: 7}^^ w , . 

w 2 w N £ 7}f'^] 2^=lyv,^:, ■ • • x'A/l'' e^:a ^7]S. ^c^. 



11 

2 =!!;''>: =Z»*'^>'. 



^>7l <^«1-^ ii>'Hl^i =^^1 <t>Eflm-sl 7H^1- ^e}hH4. 

^71 t-^ AlS ^ ^ ^ch7l <^€h^ 10> ^ <^*^^ 11>^ ^^7] 7)^1^ =^-^717} ^^t}7]% ^S>^ a!± 

j:!:''j£ 7)^1^ =^'a7i7> ^^«i-7i# m^] ^fe ^s: j^^"^ s. =^ xi"^. lm 

Slh^-S- Slfe 7)§(reference) 'il:^S.^El o^i^^ ^^^S.'H «>7) <^*^^ 12>s) u) 

-8-^T^(Cost function. J(w))» ^4iS^S>fe ^4] c^cf. 



12 



<^t^^ 12>^lAi ul-§- ^'^^(cost function)!- ^E^vfli^, ol ^ f-^ jsit^ 5>o} 
^cf. at!^, ^V7i <iJi€)-Aj e k ^ T^^'il <!S.(received signaD^f ^r-i!*)-?)!- -i:!3:(desirecl sign 

31)42^ ^ 0)1 E^i- i4E}tflB|, d ^ ^ ^7] ^'tl5>7ll- ^S)-^ ^15:1. i^E^vflcf. ^.V^, Hll.stolH(non-blind) 
4-8-«>fe «J "^jiell'oiiA^^ >^7l ^^*>7li- 'tl^ d k S-A] <y oils. i*^5!(pilot) 

^e1i4, -g- ^^'S^l^i^ -i-Bl-^lH-Cblind) ^^^-^ 4-8-«}fe D ^ael^4 ^1°J«1-2.S. ^3-71 «ll-etoj= i}*)-!- a> 

'^^l <=r«h^ laxtl'H -S-^l Bl-8- «^ 2*> t4(convex)#^ ^Eflf- 7^°^. ^7) n]-8- JU^ 
Sto] S)£4 m^^^ ^7] Bl-8- J# n)^«}o^ n Qo] i^H^ «^o^6> «^fet:^). ^7] a)^ }3\ n)^ 



^AV^l^al ^A] A}:£ Zk 7^ oj^Sjos. Aj.7| 7}^^] JL"' » ^^aj 6.5. 7H?|2j OS. ^S.5j.7) ^sg 
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14 



ol^(constant gain)5l:^ ^Efifli^, ^ k^^ ^]^<-]]^is] ^^ c^7\^^, ^^7] k^^ ^l^-Hl^i 

<==r«h^ I4>fe ^4 ^}-§-« 7>f'^l -^^^''^ 7} ^<H^ir oil ^J-?! nf^^l aiEi 

B^*j:o.s. A^v>. o|s.5]t J, ^o. :^^5].o^ ^Ajjtf^ v}^ Aj^joflAl A}^^ 7>f'^l ^S. 

5Et^, ^7] <^«^^ 14>1- ^1§(MS: Mean Square) 7)t"HlAi li^ t}7] <^«l-^ 15>s} ^o) iE«^4. 



15 



A^v^l}. H>6i| 4el-, ^ ^>^-gr cff' <y ^ cff' t-^CMultiple Input Multiple Output; <^]t} 'MlMO'El- t^cf) 
^>Eim- <^e)lc](Adaptive Antenna Array)(<*l«V 'MIMO-AAA'el- ^51-7)5. ^t}) uj-Ajofl itf^ ^a] «] aJa^^ ^ 
^l-f'*) 3)H»^(feed beak) ^ >S-^* «J 5J A^^]* 



oM, 7}^^] -r.* *v7i <^«^<i| l6>3^ ^o] ^B-a-scf. 



16 

• . * 



^V7l <4=€hil 16>^1 ^E^«a H>fif ^oj >.A]7)o))Ai^ 4:^^ /^^^ X» - o]-g-5>0^ ^^7]S] 7l-f^A)# Tll-iV^VTil 

. ^7] 'tis: ^ «^J^tV^ ^Ai A!± ^ 7l-^Al» •§-«« 4e^'«-1. ■& ^"S"!) ^7] ^^17) 

S.^^ 7^^^ *'i!7lSl 7}^^]^ ^'t!7lS. 

o]*!-, -i^7| 7>^;*l7> >tV#S|^ ^'S^ «>7l <^^^ 17> ifl^^l <^«?-*] 26>-i- %3Lfi}o^ ^^^t^. ^7] 

^^ 7l±#^ ^<^7) £ loflAifif ^Cf. ^A} ^Al7]«H)Al Wj^Aj^ ^y] ^ Alif. .^.7) £ loflAife z'ole} tgA)«f 

53=1-. <»H. ^ii^-i- Hs. x k ^ «f7) <^«f^ i7>4 ^o) a«« sa"^. 
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Ol7)Ai. ^Al «a^A^7l«Hl SlsH 'T^^ -tl^fe *M <^«^<^ 18>4 ^^1 3.^^^. 



'^^^ 18 



n'-«P-! 19 



20 



^■nM 21 
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22 



25 



= ( w 



= 2!^ T.k 



26 
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^1811 M|-8-3f ^-Sr S-H -iel-olH Hh^^ ^\-%-^t\. 0^71^1, S-H -iEl-^H H}^^ 

^ CM DD 'S^ll- -^^^H ^^«>£4 s^olt^I:^. 

(fast fading channel) ^ al*> 1^^<Hl^ife- ^fro] ^t:+fe ^^^l 5acf. "^'S^'^ife ^7) 

CM nf<i)4 DD »!}<il-i- tTC^-ll^lcll. ^^)^ ol-8-«H MSE SJt^S. 

-Ham nj-a-HiH 2j-8-€ ^ 5acf. 

<^l^<fl. ^^^7) CM «<}^ 5J DD «o^^^ Al;^^)) nfe}, 2:7Hlfe CM ^^^o] te] =r^«>jl. 

oflfe- DD 'g-^o) a-cf ^1«>2.S.. ^7Hlfe. CM ^7] DD iJ-ilacl- S«>1 ^"^^W 7}^^]% A't}^:^. 

DD »8-^-i- -s-71 CM 's-^jict 7Vf'^i» n-^n^ v}^^^t\. 



=T^'A 27. 



P*=(i -«(!«* l))--55r. 

I«* I 

^^7] <^6h<i] 27><H1A^ o. Aijifi] A} ^sl^ ?il^(Constant Modulus; 

o)*)- 'CM'<»)el- ^t}7]s. 1^ '^■^(Decision Directed; «>)«> 'DD'et ^«)-7lS. <»l-§-?b oflelSi 

•& ^"gollAife -^7] <^«h<il 27>«>I1'M Jife- 44 ^«>I ^-tl 't!:£7> ^l-l-a) ^sfl i^TiH ^^i'H ^7) CM 

^^^^ DD^iMo] ithSl^H ^ Sicf. ^, ^* 7} ^ Stl- 7W^. 7^ S)al ^Sfl ofliH 51 
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^7) <^«hi| 2^><^]^^ g(x)fe ^laJE.o)c CMIhilsl £.±7} ^S.t}7\\ •3*^^ "Ml 

^J^7l <^«^^ 27x^1^1 ol|B|5t(e ^ )^ ^7] ^\^t}o\ 7^^^ ^7] ^^si\ <^^me k cm )^ 

^7] <^n^ 27>o\]^] ^7] t=r g(x)fe -a-'t^ «>Sf ^ol ^laJE.o)H(sigmoid)<gBl)l- 7^^ ^^S.>^ £ 7oflAi 
7) ^^sl £^l*>Scf. 

£ 7» ^aef^ ^o^7l a?;to|l S4^2l ^^^o) ^«>7)1 ^cf. ^, ^J- 7) aSJto) ^^fil ^Efl7> S^f^'H) 

^7\]^a ^7} n^]^^^7]7}^ i,7}^o}7]jl,^7]7}^?^]^a i,7\^o\7]r^^^7]7}^n^^ 

f]^]^ 7MJ1 5ac^. 

-Hle^sKe k ^^^7] CM «o^^# 4-§-*H ^l^il-tF 'ih?! ^a] a]5:s^ o|)el5t(e k cm )o1 ^^7) DD ^^^-^ 
4-8-«l-<=^ ^l-LVtl- °flelSi(e k '^'^ )* 24«>^. <^)^ ^^7] 7}^^ CM «o^^4 ^^7) 7}^^ CM "o^^ofl hIsH 7>f'S ^ 
7] DD >8-i)-i: 2:^«H ^oM CM Ih^-I- >«'f-8-«}«^ ^7] <H)El5i(e k cm )o) ^7] DD 

4-8-«>«=^ o)|eia(e k 7>f'^ >J71 DD «7l DD 7>f'« 

-^■71 CM 'J^-i- 3i^^^ 

ol«>. '*7l 44^1 CM "g-^ ^ -^-71 DD ^^<^ cfl*H H"^ ^sn^ 'S'S^cf. 

-^7] CM 'i'gsl'a, ^7] CM '?^<^■g■ Codard-Hl Slsll>«.1 ;«)lt>5]Sil^"1, ^wVa^ 0.5. ^efo]s. f.S^7)(equ 

alizer) £fe D -^^^ "^^Jielf^ f-o)) 4^5)51 sa^f. ^7] Godard7l- ;flol•t^ CM If^l- 4-§-^ ^-f «!•§- J 



't-ei-!^! 28 



-y-7] <^«h<^ aSxHl^'.i pfe "asl£] <jjsl ^Efifln^, r p ^ Godard 7||^(Godard Modulus)* M-E^'di^. <^7] 

^7) Godard R p ^ t\7] <^«^^ ^«») K^^^. 



29 




%^«>7ii fes;siai 5afe OFDM 4-8-«>fe ■f-'a -ofdm f-a Ai^t^-ois}. ;y 

«]-7)S. t^c})^!!-^^ <yaV2^ 0.5. QPSK(Quadrature Phase Shift Keying) «o^^ JLX} ^2: ^^-^ ^}-%- 

«>7l ufl^oi) ^7l n]-8- 5>7l <^«^^ 30>4 -a^^-^-sf *l^-¥-5. -g-el^H Til-tl^cf. 

<^7lAi. >i,V7l al-8- m ^^-^-fif *l^-¥-S ^e1*><^ Tfl-iVSlfe Jl^> ^2: n^^l- Af-g-^o)) o^e^ "g^^^ils) 
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30 

J = J^+J, 





[<.] 







E 




E 





Al^(^, k = 0?] Al^)oil-^iS) H)-g- J 0(J=0)«)21-Jl 7f^«l-7lS. «>Pl. o)!- £ 8^ ^2:s]-<sl ^>g*f7)S. 

^7) i 8-8- ol-S- ■i-'tl Ali=i^"J|>H P = 2. «>('^)=R2Ji-^jI^2J , J = o(ia. k=0)^ ^-f si CM l^^l- 7fl^^ o.^. 
^ J St<»l 0<y ^-f CM ^-§-s>^ 3Efl = 7]- SAjslo^ 5^4. a:. ^V7) <^«h<^ 30><H) £1*11 R g Sitoll 



d,(*) = Pr[Re(z(*))l 
</;(*) = Pr[Ini(z(*))] 



^71 DD'^^S. ''>^>7>;^|S. -^-71 CM«o>^2l- P>^7HS. 'M'r-^-^ ^2l«H ?il^«>^om ^c^-. ^^7) <^«h 

-^=1 31>o)lA-], P r ^ '8-«J=(Decision-Directed; <^l5> 'DD'ef ^ls}7]S. tF^I-) «o'-^<Hl SI^B ^a1s|.7]^ ^sffe 
-ai: d(k)iil- 7f^ e^l-tV -tlJLS. -f-<g^^ S)n)tVi:}. 0^7)^1. ^?] DD HJ-^^^-a: ^7) cKk)* ^iSf 7>^ e^j-t^ 
St^-S. 'eV'g*}^ »^^^ Sjoj^cf. zis]^ o^7lAi £ 91- ^2:«|-<^ ^7] DD If^ofl cfl^>M 'a'3«V7lS ^cf. 

'^■7) JE 9fe ol-S- -i-tl Alii:^<»i)A-] BPSK 1}^^ A>^^ ^-f DD "S-^^-i- 7ll§f^sj 0.5. iA]t^ S^olcf. 

^7] S. 91- ^a«>^, Aj7i OFDM f-^ Ali^oflAl BPSK(Binary Phase Shift Keying) «o^-^^l- 4-§-«>fe 
7}^S}S7) afl^oj] ^A) A}5:7h I-Q Jg^(domain)oilA^ (1.2, -0.2)<»1^ ^^7] '^^t}7]^ ^t}^ ^s. d(k)fe + 

i.-ms] >i2ii- i^^jiji 7}^^ eA>^ i^?jt<y IS. 

«>fif ^o], ■& ^'•71 £ 8 ^ i 9<H]Ai SA)^ CM IJ-^ ^ DD «o>^* A)aS.o)H ^■%■^<^ ^ 

4= A] A] 5:7)- 7}^J- BHf Hal 'a^sWl ^eli'illiS^^fr $XS.^ Z^, -g- ^'Sofl ^h^^ ^^7)4 

^•^l -^7^ H^AJ# tg-^ofl ajsn Ol^^^l- 3)4:3. o))El5t^ ^*fj7, >J}7l oflelstl- o)-g.*><^ ^a] 7> 

^A] o>u|gf ^A] 7>f'Sl# l^^cf. 

^^t^ -^tf^ 71-f^A) Aj);^ ^^.^01) ;a;a^ ^ai 7ff'^) ^ 7\^^]^ -^l-g-^H ^VEflM- «H 

.£ 2* ^2:*H ^ si ^Aloi)o|) CDMA ■f-'i! Al>,^Sl 7)4^ =S'T='il7) ^2:* ^'a«>7U 
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^^7) ^•gs] ^^H'll'Hsl CDMA olf- -f ^ Aiiii^si 7l;^l^ ^^-tl?) ^af- s^^-m s. 

"St^ 4'==r'tl7l ^2:5^ -^^j 71(286) ^-l^*] 4'7f5)al, a]!: *lB^7l(284)7l- 7)-^aH- 

«>fe '*<il°J«l ^<*)«H, 'a-7) ^El7l(284)7> 7\^A]% ^7l 7l;^l^ ^-il?)^) cfl-§-«>fe =§^^171, a. 

HIV, >a-7l £ 2» -a'g*}?!*!! -^71 CDMA ol-f- f-'i! Ali^^ -y-71 MIMO-AAA A>^tVtf31 7>;3«>7l 

^7) 4^>tl oJtfluH- ^Aj ofEim^^ ^Hl«>fe 5J*1 <>m2l- ^l-a!^i(duplexer)* 4-8-«><^ ^'^^ 

t>«flm-i- >^l-S-^(time division) «H >^>-8-*>fe ^-f ^ 7>;8*>7lS. t^i^. atb. ^7l S. 2<^^^ 

4-8-^ 7>^«>7is tV4. 

^El^. -8-71 CDMA ol-i- Aj^r^fil 7l;^l^ ❖'tl7Hl cflSflAi ^^t}7]S. 

^7] S. 2» #2:3}^, 7l;^l^ ^^7l^ ?]2Cl(encoder)(201), "ilElelaKinterleaver: 203), ^'il U ^^^^7l(2 
05), i^^7ll('>imcfl, N7ll)Sl ^-i>7l(spreader)l-(^, ^11 ^'^1:71(211). ^12 ^<i7l(221), ... ^ ^IN ^-^•71(231)), N 
71)31 -¥-^1 ^al-^(Radio Frequency; ^l*} 'RF'^ ^t}7]S. tbcl-) ^el7l(processor)l-(#, RF ^el7l(213). ;«1|2 
RF ^Hl7l(223), ... ^ ^IN RF ^2l7l(233))S. ^^i^^. 

m, ^l-aiAi(240)fe 7l;^l^ ^Al7l % ^A!7l 3.^ ^SS. N711S1 <L>Eliq-l-, ^Hll <?>Eim(2 

41), ^12 ^>Efli4(243). ... ^ ^IN '?>Eim(245) ^4 ^^7l 71^1^ ^a]71 ^ ^Al7l 5L^ ^-f- t'SS. 

'Hl'^lEl7> ^AjsV^, ^7] ^A] OlolEl^ >^7l olSCi(201)S. -y-71 °lHDl(201)fe ^ch7l ^^A] 

cflolEU- Dl2l ^^sl<H oj- 013,^ (encoding) ^^^S. '^^3.^^ ^ ^7] oiEl2^nl(203)S. #^tVi^. «^7H. ^7l 
^Al^ cflolEl^ s\s.^ ^32i(FBI; FeedBacii Information) i^|«»lElS.Ai, ^7l 7l;^l^f '=^>t!7lsl a|± ^2171(284)^11 

w w 

4 -^^^ 'S^'tl 7>f'Al 1- i^«>fe tflolEl^H. ^7) -^A] 7>^A1 -r.* oil cflSflAife «^7HA1 ^ol2. 

Htb, ^7l -la'g "S^-a- ElJi(turbo) ^-S: ^^^'M^ «ch^ -S-^l « ^ 5a^. '^■7) ^El2l>H(203)fe ^7l ^2 
cl(201)o«|'H SJ^«H y^iJiS ofleKburst error) IJ-^II- ^1*11 ^lel -a^^lol s^fe n^^ojl >a-^*> 

Til ?lEl2liSt!- ^ ^7l ^Al « >«^7l(205)S <^7lAi, >y-7l ^lEl el Hl(203)<»(|>^i ^S.^ ■ * . 

e}al X«*>7lS. tVcl-. ^V7i 4:ai mj ^SAj7l(l05)fe olEl2liH(203)o)14 #^t.V -tli ^ * 1- ^^«}«>^ ''lei 
5)01 safe 7>f'^ll-# aisl^H ^'ilU^ '^'^IV ^ ^11 ^^71(211), ;H12 ^^71(221). ... ^ ^-11:71(231) 

oi«fl, ^7\ «j ^j5Aj7i(205)fe -^c^7l 91^^^(203)°^'^] ^^7i nn <L>Eim(24i), ;hi2 <?>Efl 

4(243), ... ^ ^IN ?>Efli-K245) ^^]sl£^ >i!)A^3>al Aj-7) ;Hll 5^-^^71(211), ;*ll2 ^'t>7l(221), . 

.. ^ ^-^-71(231) %^^?\] ^4. ^'■71 ^ '^'^71(205)^ ^71 'S^^a iJ-i- ^s^^^^] 7} 

^'-tl «J -«>37l(205)fe ^71 sis. «i tflolElell £^Sl<H Sife '^'H 7}^^ "''•* 1- 4-8•«^<«^ ❖'ll '^-yS^Tfl 

^7l 4^A1 7>f'Al # BlE.«!l «>o> ^Al HJ^ -«>aS>^ *}7l S. 3'^^^ 4^#«l-7lS. tVc^. 



Htb, ^^7l 'S^Ai tt) AS Aj7l( 205)011 -^1 #^tV A]sl-sl ' 'J^* '^3. smt\7]s. tb4. ^e^'H. 'i^7l ^* fe k 

«i«<ll 'j>Efl«4sf Dfljgslfe. >i^7l U Ap^7l(205)oll4 #^tv 'il:£i-s1 ^^^l fl^f. 

^71 ;Hli ^'i>7l(2ii)fe 'S^'tl^J >i!f^j7l(205)ollAi #^iv aij:, ^ -^' l- <g^«H He! ^^^sl<H Slfe 
aH(spreading code)S.-»l ^-tt^V Jf^ ;«lll RF ^2l7l(213)S. #^€1^. 'S-71 m RF *lel7l(213)fe '5^7l ;«ill ^'iV7l 
(211)SYEl 'tl:^* <y^^ol- RF ^elsH ^7l ^§a|Ai(240)S #^tVcf. '^7lAi, ^7] RF *lel7l«- 2^4 

■& 'S'^7l(amplifier)s)^, ^^l-^ ^€^71 (frequency converter), ^El(filter) ^ oV^^sa/clx]^ ^€^7l(analog to di 
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gital converter) -f-^S. t^'^sI'H RF -t! Ji-t *lel^cf. 

^-a- aB* 7Wul ^^J-t^ 4 ^12 RF *la;7l(223)S. #^tVc}. '5}7l ;H12 RF ^2l7l(223)fe ^7] ;*l|2^>lV7l(22lH 
^1 -tlx* <a^«H RF AlE^SH ^7) ^l-a!Ai(240)S. 

*<yiV 'i^'a >ih7] ;H1N ^'iV7l(231)te ^aIbJ ^J!^71(205Ha1 #^t.V ^ % ^^^t\c^ dJs) ^ 
^51<H ^fe 7WJ1 ^ ;H]N RF *1el7l(233)S. ^7] ;*|]N RF ^el7l(233)^ ^7] m 

^-^•71(231) #^t^ 'a^^H RF ^e1*H ^l-e!^i(240)s t^tvcf. 

t^«. ^7] ^■§31^1(240)^ ^l'H7l(5.A)sf;^l ^^)fi] ;HH^1 'S^'il ^a] A]:g^ >:?ll-t%(scheduling)S} 

«1 '^^'^ ^^4: 4^^^. S*. ^7) ^l-aj>H(240)fi1 'S'^^'t! -S-ah^ nj-e^ -*7l m<iin^mi), ;»fl2«J^M-(243). 
... 5 ;HlN«i5im(245)fe ?>Eim(Tx. ANT)aAi ^^^^ ^£ ^ji -JiefluKRx. ANT)S.£ -f^^ 5(1=} 



cf-g-o.s. -y-?) CDMA <>)■§• -f-t! 7];^)^^ 4^-t!7H cfliflAj -a'g*>7)S. «cf. 

^71 ^A!7]fe cf^Sl. -a N7||fi1 RF*le)7l#, a RF *lE)7l(251)S)-. ;«il2 RF *1al7)(261)Sf ^HlN RF 

71(271)^1-. RF ^el7)# z^^-^l cfl-S-Slfe N711S1 ^S. ^'a)7l(multipath searcher)*, ^ 4l ^ 

S. ^'i^7)(253)!4, ^12 cff^ ^S. ^-i^7l(263)sf m ^S. t'^7l(273)sf, ^^7] ^S. ^^7]^ 

cJlAi cf^o)_ o)]5. L7))s) cf^ ^S(multipath) ^^^^ c|]^ ^y^l- ^E)«>^ L7flsl ^7l (finger)*, ^ ;*fll 
^71(280-1)4. ^12 ^71(280-2) ;^1L ^7l(280-L)5] L7lls] ^7]%^, ^^7] L7^si\ ^7]^ 

^S. ^±#1- ^^s>fe cff' :1^7l(multipath combiner)(291)4. c)olE]El»H(de-interleaver)(293)Sl-. 
c)snJ(decoder)(295)S. 

^T^fil *'a7]l-'>)l>^i ^-a^V Sufi's -^-^ All'i(fading radio channel)* f-«li -^,^71 N7l)2] 

o>Efli4## f-«n ^-ii^ct. ^7] ^^n^mo)^ ^^7\ 41 '?>Eim(24i)* -tii* ^'•7i rf *)ei7i( 

251)S. t-^t^c}. ^7l RF *l2l7l(251)fe ^7) ;mi <?>Eim(241)«H)'^1 #^t^ -tlJ:* °d^«H RF ^lelsH 7);<1 
cfl^(baseband) 'tlSLS ^ cff' ^^7n253)S. f-^^i:!-. >S^7l c?-^ ^S. ^-^71(253) 

^>7l ^11 RF ^1 El 7) (251)^1 Ai t-^tV °g^«Vo^ L711S1 4^ ^Bl«>:a, ^J-71 L711S1 

cff' ^S. z]-4* ^oM ^11 ^71(280-1) ifl^I ^IL ^7l(280-L) ^z^^S ^7]^^ ^^7] 41 ^>i(2 

80-1) 4L ^7l(280-L) 44^ L7llfi1 Tis.^ ^cfl<y nflsgslo] -il^ ^^^1- ^e]*}?)) ^ 

4. <»l7lA-i, A^V7) N7DS1 ^VtflM-i-* -f*!! ^-a^l -yjil- 44^1 cflsfl L7llfi1 cff' ^S-l-* jie^slHS. Nxl?!!^! 
-ail-'Hl tflsilA-l -as. *lel«l]o>°> «H. 'i^7) NxL7)|sj Aixi-f- <yt> ^s-s] Aisl-ol ^^tv ^Tls. 

H^, ^l-^>^i(240)^ ^12 ^>Eim(243)l- f-«1| -a^* ^oM >Hl2 RF ^el7l(261)S. ^ 

7] m RF ^el7](261)fe ^7] 42 'il^^(243)<^]^^ t^t.> -tlsl- RF ^e^sH 7l^i cfl^ x\^s. 

^ ;H12 ^S. t'yj7l(263)5. t-^t-Vcf. ^^7] 42 ^S. ^^-^71(263)^ 42 RF ^1el7l(261)'H)Ai 
t-^iv *g^tH L7flsl cff' ^^^l-l- ^s]t}3.. ^7] ^i]^ L7llfil tff' ^s. ^j^l- 44* ^'■7) ;«fll 
^71(280-1) Ml^l XIL ^7l(280-L) 44^S. t-^^i:^. 

o]^ <il o.s.^ A^7l ^l^a)A^(240)^ ^7] 4N ^Eim(245)l- -f*!! =r'll€ X« -^7) ;*11N RF ^e]7l(271)S. #^ 
l^cf. ^^71 ;«)1N RF ^el7l(271)fe >HlN ?>Ellv+(245)ofl>H -tli^ ^^«H RF *lel«^<^ 71:^1 t)|^ c);^] 

1 -yjLS. ^ 4N cff^ ^S. t^-l|7l(273)S ^7] 4N ^S. #-1^71(273)^ ^^^7} 4^ RF 

71(271)^1^1 -a^^l^l L7||S1 ^S. ^^^71 ^elil L7HS1 >a^lr 44 

■I- 'S-?] ;«1|1 5971(280-1) m^l ;«11L ^7l(280-L) 44.2.S t^t^cf. 

01 ?1 ^AS., N7H£l °J:Eflm- 44* -i-*!] ^-a^ ^:&l-sl L7llfil 44^ ^"at^ ^5. 

-a^^lel -i-'at} ^TlS. ^^€1^. ^ ^^15., ^1-71 4\ <?>eflu|(241) tfl4 ;HlN ^>ElM(245)sl 4\ t^S. -^^1-8: 
-^71 ;Hll ^7l(280-l)S. °2%^3L, -^7] 4\ <L>Efl4(241) Ml^^l ;«11N ?tEfl 4(245)51 ^^llL ^S. ^S. 

1--8- -a-71 4L ^7l(280-L)S. <a^€4. ^7l ;«lll ^71(280-1) iflJ^l ;^1L ^7l(280-L) 44-8- ^4 

^ -ajLl^^V ^o]^ ^Zl=f-^i^ ^4«1 -f-^^VH-S. <^7lAl^ >^7l ;»ill ^71(280-1)51 ^^'H^ <4S. *>o^ -^"g 
«>7lS. tVcf. 

^71 ;mi ^71(280-1)^ ^^7] ms\ ^S. ^'ai7ll- 44»il cfl-g-s]^ N7llsl ^^A>7l(de-spreader)l-. ^ 4l 
nn^d7](28m. 42 ^^-^71(282)2} 4N ^S^'tV7l(283)sl N7lls1 ^^'a7ll-i!f, -^^7] N7)l2l «^^A>7ll- 4 

4oi|A-i #^8}^ A]±* <a^*H ^-il "cKbeam) -^'a* ?lt> T^-il 7ff'*1 Sf, ^^7] 7^)^ ^<tl7Hl cfl-§-«ffe 
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-IVIV ^A] 7>f'Al 1- i^«>^ 3lH«Jj iL* '^Jj^sffe 3lH.«i ;a»iL >y 7) (286)5. ^^^^f. 

41 ^s. ^^7](253)^'^^ m ^^^>7i(28i) ^ aij: 

7l(284)S. 'Un^^. ^11 ^^-LMCaSDfe ^^7] 41 ^S. ^^-!!7l(153HAi f-^^V cff' -ilSl* 
"12] ^^S)<H Sife ^^Aj. 2^(de-scrambling code)* 7^2 ^^'t}*}"^ ^^7) a]5: ^e)7l(284) ^ =^^-tl «J 
7l(285)£ #^t^>^. at}-, >:^7l 42 cff- ^-^7l(263)'Hl>«.i cff' ^S. -tl^fe ^12 ^^'iV7l(28 

2) ^ -^-71 Al:£ ^e]7)(284)S. ^ch7] ^12 «^^'iV7)(282)fe -^7] 42 ctf' ^S. ^>ai7l(263HM1 

1 cff' ^S. -aHl- D)e] ^^sl-H oj^ ^^AV 7Hai ^^-tl^H ^'■71 ^± *1el7](284) ^ «J ^S^^7l( 

285)S t^t^cf. olH ^^S. ^7) ;H1N cj-f' ^S. t'a|7l(273H>^i #^1V 4l ^S. 'ilJlfe >a-7l ^IN ^^-i}- 
71(283) ^ -^7) Ai J: ^e]7l(284)S. -g^^i:^. -y-?] ;«1|N ^^^7)(283)fe ^7] cff' ^5. ^-^i 7) (273)011 # 
t^f' ^s. n)gi 'a;g5)<H sife ^^Av 2E.# 7H:ii ^^-tV^H ^J-7l ^He)7)(284) ^ ^>t! U 
■^^^^ 7) (285)5. 

-^7] ^S. ^el7l(284)fe ^7] 41 ^^^V7](281) Ml^^l 4^ ^ ^^>7] (283)<H1 ^] ^S.^ ^^«H "r^l U 

^^•i- 'T^ y}^^] « ^il-iVt-Vi^. '^7lAi 41 ^S. ^-^71(253) ^IN 4f' ^S. ^^-1)71(273) 
44«1M1 ^11 '^f' ^S. ^s.i2] ' ■sj.j, 7.^s\t}7\s. fjcf. c^7lAi, >a-7] cff' -ils: 
^* k^?<i A]^<H)Ai 'i>Efl»4(241) vflx) ;H1N '?>Efl«4(245) 44* -f-^fl 'r^€ ^imf' ^S. -il^l-fi] ^J^-l- 
'i^7l i:ff^ :%S. ^± ^* * ^^jsffe- ^Himf' ^S. -tl^f- z^n-S- 3.^ 'i]J:<^14. SEtl, 'ih 

7l =r^l 7>f';*l ■& k^^<l) Al:aol)A-] ;hU ^>Efl>4(241) vflJ^I 4n 'J>Efli-|-(245) 44* f-*)! T^'i!^ 4\^^ ^S. 
Aim. 44ofl ^-§-t 7Vf'^ll-fi1 ^^-i- l+EjvflD^, >S-7] 7}^^^) w„ ^ 7>f'All- 44^ 



11^3., ^7l cff' ^± i^* vflS) £=. ^^a>^ ' ^* 'e^Jl 

^£)«l-7lS. ^7]A^, 4\ TiS. ^^AV -ilJ: ^* k^^<ll ^l^oiMi <J>e11uK241) ifl^l 4 

N tHfl>4(245) 44* f-*ti ^11 i^f^ ^5. -am- 44°i ^^-a-^ ^3:1-3] ^^7] 41 

^s. ^±i3\ ^^AV Ais: i^* ^ =f-^m^ 44-8: s.^ aiEl <ii3>, ^.^ ^o).^ 

c}l«||Alfe a -8-011- AJief«>7l5 ?lc-lHKunder bar) S.^\7\ Sl^ 44'^! ^1 (parameter)^ ^^ 
'a4^H(element)»s1 v+E^vSoU o.o)«| c^o> ^Vcj.. a^v, a^V71 ^^'1^71(281) vfl;*] ;«llN ^^-lV7l(283) 

44-8: olEl ^^Sl<H o;i^ ^^A> ^7] 41 Cff' ^5 -* 1- ^^-iV^fHS 4^>i!*>7ll- AlSlSl 

T't! ?i^(power)ol 'tl±(interference signaDs) 'r^ "jslI'M .ES-^ii: <»l-^(process gain)^^ f'^ 



'*7HAl ^tg^ ufS). i^o) >y-7] ^^3L A147l(284)S.fe ^^-t^5)7l ^S) 'tlJl, ^ 4l ^S. -* 

^^-tbS ^^si Ai±. a >j}7i cff' 'yj: ^* 7> -til: ^* 71- ^^^cj. ^7] ^s. jH2]7l(284)fe 

^^7) ^S. ^ J: -* ^11 cff- ^5. 'tis -* 7> ^^>tV€ -i^* 1- 7\:^]3. 7}^x] # 

n^t}<^ ^7) ^Al MJ AJ|A^7)(285)S. t^^cf. 

-^71 AlJ. ^b)7](284)^ -^-71 ^tiluK241) 4n ^>Eim(245) ^^<^^ * N711S1 ;»ll 

1 '^f' ^S. >il3:*?l ^* 4, ^<J-7) N7)ls^ ;«lll cff' a] j^^o] c^:^av^ ^J:**?] ^* * 7Hj1 >^^7l ;HU 
'iVEfl«4(241) M14 ^IN ^>Eim(245) 44"=>))-<i #^Sl^ ;Hll ^S. -il^ i^* o)l ^-§-5)^ # N7llfi) 7ff'*ll-ol 
^A] 7}^^] ^'^^ 1- TD-tV^Vfe ^om. ^»-7l «J -^3^^71(285)^ '^c}7l %■ N7I1S1 cf^ ^S.%^d -* <»1 

^^AV€ 'ill:*^ ^* # N7l|2l 7}f'All-tl » "a^sful, '^c^?! nff' ^S. ^± 7} ^^^^ ^S. 
^ Sfl"^ 'T^ 7ff'A) 1- vflaj«>e^ A^V7) ;H1 1^71 (280- 1)S1 %%z t^t^^f. £t.>. 'i^?] 7l^|^ ^ 

Al7|fi1 N7I1S1 ^711- 44*>lh1 #^«>fe #^ Z k ^ ^^OJ ^* 71- ^7\ ^^7l(291)S. 

"a^sl^ a^. ^71 A] J: ;alBl7|(284)^ 7\^^ ^^'^J- f - Af.§.«H ^a) 7^^^^) ii^r." 1- ?))A>t> ^. 
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-f-' * -^^^t^Ct. <^7lA-), ^7) ^^7](2&6)o\]'><\ ^-^^ ^li7l- ^^71 

edicated Physical CHannel) f-«fl^1 ^-tl^i^. 

'S-7]si -M'^'Hi'^ife m ^7i(28o-i)tv-i- "y *H =1 'a'3«}^^i4, ^71 7^(230-1) -^wef 

^Bl^l ^Til- ^Al ^>7l ^7l(280-l)fi} ■S-<yt> ^sat-a: ^efl^i ^7) cff' 1^71(291) 

^7] 41 ^71(280-1) ifl^l ^IL ^7l(280-LH)^-1 »J^«H ^S. ^ >S-7l c]olEleliH( 

293)S. ^^^t^. ^7] c1«lEiEliH(293)fe -S?! cff' t^s. ^^7](.29m^^ Ajj^l- <a^«H =§^-^7)01)^1 ^ 

■§-^> «<J-<il°il ^^t}^ cItlElelH) HJ-^^S. c1<?]El2;>i't^ 4^ ^7l c1sci(295)S. t^lVc)-. ^y-?) i:l2C-l(2 

95)fe ^^7] c)tlEle]Hl(293HAi f-^^V "U^SH 4^'il7loi)A-| oja^ ti^A|<Hl >a--g-«f^ ^3.^ideco6 



^71 S. 2^^]^ 71^1^ ^'il7l7> ^Al 7>f'^) 1- 7i]A>«U, 7}^X] ^^'^ f- ^V7) o)f.^ ^^7]S. ^ 

^a-f 1- -a^«f5acf. ^ei^. 71^1^ ^^^71 ^i7> ZlcflS. ol-i--^ =$^^-1171 ^2:S Af^^ o;i 

C}^> ^7] £ 2«ll>^1fe ^Ji* >«>a«l-<^ f'^^S. «H 'a'3*>si-§-«Hi -S-S1*H«»> 

i:f-g-o.s. £ 3* %2:sH ^ ^"^Sl ^A]o)]oi)/,i£l 7l^# CDMA -^l^ -f -a Al^re^s] o]^^ ^^-^7] ^ 

'a'3*>7lS. ^tf. 

£ 3-& -i'gSl ^A)oilo|)Aio| 7]-.^ CDMA f-Al X\±^2] o]^^ ^^Al7) ^3^1- iA]^ £ 

Aj-71 £ 3# -a^^^ll 9XO], -g- ^"^fil ^>^Hol|>^S) 7]^-i- ^<8«>7l <»l-§-^ 'l'^'t!7lfe- ^7] S. HlAl ^ 

^^Al7l ^'a5}t^. C}n]. ^lE]7l(307) ^7}Sl:il, ^A] «} A3^7l(305)7> ^^-tl U-g- 

B]£.«|^-& ^Al 7}^^]^ 4-8-5H 'S^j^Cl-fe ■S-2^ollAi'^^.A^Vol^ ^ojol] ^S]5H<»> ^cf. 

at^. ^^^71 £ 3# -a^^Holl ?>Ai, Aj-7] CDMA -^l^ f-A] AjiEfl ^>7) MIMO-AAA «o^^# 4-8-^^:2 7H*}7l 

S. IVC)-. a&l^. ^7l 4^A]7l ^ ^A]7l^ Cf^fil ^Al °>Efl41- ^ ^A] °>EflM-## ^alS)lo>n> sf^c)), ^7] S. 2<^ 

^7] ^>^i+l- ^ ^>EfluH:# tis. ^al*>^ ^^ai^il- 4 ■i-"a^> 'L>EflM-l-l- 

Al^^^oi 4-8-*}fe ^-f* 7>^*>7lS. t^C}. ^7) i Sofl'Hfe N711S) ^Eflv+l-^ 4-§-l>4:a 7}^t}7]S. 1> 

•^l*}. ^71 CDMA ol-S- -i-^ Ali^^fil o]^^ ^>il7M cflSll^l 'i'g«V7lS. I^c)-. 

^J-71 £ 3* %S*>^, ^o^7l =^Ai7l^ ^sc1(301). ?lEle^iH(303). -^5^^71(305). slH-Ji ^^e)7l(307), 

cl-^7ll(»il?i'fl. N7ll)fil ^-LMM, ^^im-LMCSll). ;Hl2^>t>7l(321). ... ^ ;«11N ^'tV7)(331)) ^ N7ll5^ RF ^e]7] 
m RF ^e)7l(313). ;*I12 RF *1el7l(323), ... ^ ;«I|N RF ^^7](333))S. ^^i^t^. ^#aiAi(340)^ ^ 

7] «»i-s-^ ^Aj7i ^ ^A]7) £^ ^f- ^>Eim*(^, ^ii^>Efl'4(34i), ^i2oVEim(343), ... ^ 

^IN ?>Elli-K345)) ^A] A^7) o).g.5f ^Ai7l ^ =r<d7) JH.^ ^f- A>-§-tVcf. ci^7]Ai. ^7] °12D1(301). ^Ele^ 

«l(303). ^^7)(311), 42 ^'t!-7l(321), ... ^ ^lN^-i!:7)(331), ^llRF ^2l7l(313). ;«il2RF *lBl7l(323). ... ^ 
m RF :H2l7](333)fe ^7] S. 2Sl 'asc-1(201). ?1e1b1w1(203), ^im^7l(211), >«112^'1!-7](221), ... ^ JHlN^-tl- 
7)(231), ^llRF ^2l7)(213), ;H12RF *lHl7](223), ... ^ ^IN RF *lEl7l(233)fi} *«at^ -S-^f-l- ^«J*>£.S. c^7lAl^ 

^7l *^E)7l(307)^ ^o^7l O]^^ ^^7]7} ^A^V 3l = «!i M* ^^M^H ^oM ^.S-Ofl i^S]cH 

Sife ^-t! 7}f'^l i!;^' 1- ^#«>al, ^71 ^A} 7ff'A) 1- ^V7l 4^AlH ^^^^71(305)3. #^tVc}. ^7] o) 

c}. >^7l ^A!«J '«>y7l(305)fe =j^Ai 7Vf'*l -'••» ofl ^-§-*>?i) f^AiD-i- >«^ivct. 

^ ^^S.. ^1-71 CDMA f-^ Al:i^2j ^-^71011 cn*llAl ^^«V7lS 

•^^7) 4^A]7|fe cf^sl. -y is. N7flfi1 RF^lBl7)l-(^. RF M^7H35l). 42 RF ^1el7l(361), ... ^ ^IN RF ^e) • 
7)(371)). ^^7] RF *1s]7ll- z|z^oi) cfl.§-si^ N7fl2j ctf' ^>iii7ll-(^. ctf' ^S. ^-^171(353), ^12 

%'4l|7)(363), ... ^ ;H1N cff' ^S. %-'il|7l(373)), ^7] c^f' ^gS. ^aJ|71^ z^ztoflAi ^^qtb 4^s)(o)|^cfl, L7H 
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s\) t}^ ^S. 4n<Hl tfl^ 'ilS:* L7l)fi) ^7l*(^, ^^(380-l)fif, ^12 ^§71(380-2), ... ^ ;«1lL ^7l( 

380-L)). ^7] L7llfil ^711- ztn^l'H t^Sj-fe cff' ^S. cff- ^S. ^^71(391), ^^^^^(3 

93) 5J c|2C-l(395)S ^^^cf. 

<»17]A-|, >^7l RF *l2l7l(351), ;«fl2 RF ;*1e)7l(361), ... ^ m RF *lel7l(371). m ^S. ^-5^71(353), m 

^S. ^-^7](363), ... ^ cf^ ^S. ^-^-^71(373), ^ll ^7^(380-1), ^12 ^7^(380-2), ... ^ ^7^(380 
-L), ^S. 1^7)(391), t)^Ele^»H(393) % c)sci(395)fe ^7) i 2fi^ ^11 RF ^el7)(251). ;«fl2 RF ^^7](2 

61) ^IN RF >1b;71(271), JHll cff^ ^-51171(253). ^2 cj-f' %-'fli7l(263), ... ^ m cj-f' ^S. t-^i^K 

273), ^71(280-1), >^12 ^71(280-2), ... ^ ;*ilL ^7l(280-L). 1^71(291). cjo]E^E^Bf(293) g{ c| 

sc1(295)4 ■S-'^tl ^«5s>S.5. c^7]^.^^ zi ^^-^ ^^^7)3. t^t^. 



i^3c-1(395)7> 0.S ^-il iH)«^lEl7f >5>V7l ^Ji, 7Vf'Al -r.* 1- 

^»i7f 5)fe ^c>]i^^ ^7] cl2c] (395)011 A-1 s|H«j ^S.7} ^^7] si\^^ ^S. ^el7l(307)S. 

^ 4^*H ^^7|7> *>t!«j-i- >8^«>fe 'a'3«^5a4. aem. >ih7i o]:^.^ ^^-^71 ^S7> acn 

^^7] £ 2 ^ £ 3^ ^o^#l> ^ ^'go)) *4^^7]# 'S'-i! 7>f *] ^iin ^•S'Slfe 

oilelstjo^^ 7}f'Al ^ 7}^x]^ m^^. ^M. -^71 ^Al 7>f'*lfe slH«Ji ^SiL cH-^lEl^Ai ^71 £ 2 

si ^-tl 711- f-Slj ^*S)f^. '8-71 S>lH«-!i ^Ji cflolElS. ^4^^ 4^^! 7>f^Al^ ^V7] S. ^<Q7l» -f-Sfl ^^^t^. 
^7] S. 32] ^^d7m f-«fl ^^-il ^If'^lfe- -^71 £ 3S1 ^>il7lSl ^-tl^ ^M7]S. "a^Slol 4 ^>Eim^ 

t!-«. ^^^t^ W>Sf ^<»1 ^o^7l £ 2fe 71^1^ mfe ^"i7l7f « ^ ^^71 £. 3-S: ^"^71 SEfe 71^1^0] ^ ^ 5^ 

C}. ^. A^>7) £ 27> 7l;^l^<a Pi^, ^7] 7]7.]^<>\]^^ ^^^ ^0]^^ f-Sfl ^'^7)7} ^J^^ cflojElSl 7}^^]% 

«J ^><3t}cf. S>CJ1S., 4^71 £ 27> ^V7l ^^7HlAi ^/O^V ^o]^^ ^^ ^^7] 7]7.]^o] 

t OlolElSl 7}f^^ll- ^#*>al 7)^1^0.5. >J)-7l 71^1^^ JE 3«Hl £^1^ H>Sf :go) 4:Al 

7ff^All. c-flolE) ^^A) ^^vj Aj/^oq ^<g^i:f. 

ol*}. £ 41- ^2:«H -S-?! H 2S) *^^7HA^ 4^>a 7>f'Al# Al-#*>fe aI^ s1b171 ^al- ^'3«>7)S 
^71 £. 4fe ^^-HlAiSl 7l^# ^«a«l-fe -11^ ^e)7l ^2:1- £Alt> £^0^. 

>^7l £ 4» ^'It^ll Sl<=H. -a^gSl ^S]^ ^71 71^1^ ^^7lSl ^A^Sf' ^ ^•34 3l^^.^S "a^Sl^ 

^ 'a'3«V7U t>cV. «:^7lAi ^7) 71^1^ ^^7lSl ^A^ft^ 7Hul -g^*}^ ^<^7] ^^oljAi 71^1^ ^'a7]7V 

^Al 7}f'^l ^ TJlAj-g).- oj oj]S«H 'atg*f5i7l «l|f-oH, >S-7) £ 4S) Al^ *lel7l(a., H 2Sl 

J: 284) ^2:^ o]^^ ^<J7H1£ ^ 5a#^ 



^7l £ 4* ^2:*>^. ojfilsl Al;3 k^flAiS) ^Al A^s. -* 7> <a^sl^ ^S^^V7l(410)fe ^^S|<H safe 

^^A> 2£# Af-g-eM ^n^^ ^5: ^* 1- A]3: a1b171(430) ^ ^-t! «J Aj>g7l(42 

0)^ t^t^tf. ^^,^71 Aij: *l2l7l(430)fe 7}^p^] 7jlAV7K431). nflaeKmemory; 433) 5 ^flem 2:^71(435)5. 



^7l Ai:S: *lel7l(430)sl 7ff^^l 7i]>t>7l(43l)fe ^7] ^^-tl-^ % -a^^H "lei SZfe ^==r 

o]^^k V ^ 2l7) 7\^^] ^Jifi'^HTfi ^ o^^^c^ o>j4 ^o) 7)^ All- 7i)-l}-«U. ^7] ^3.m33)S. 
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«>H, wsi oVBfl ^:^} ^'t!'a<fl>^isi Bj Tfe u ^-a m% s\v]^x^, 

ifl2.e;(433)^ ^7] 7}^X] n^7]miH^ Til-y-^ nf'^]* »l3l%(buffering)*]-i^, ^7] 7}^7.] ?Jl^V7l(431)^ 
Al^ 7)]A>^ ^Ai 7>f A] ^ ^Ai7>f'^l( )* AV-S-Sf-^ ^^^]^k + 4^A1 7^f';*l ^ 

^J-71 7>f^Al n^7U43l)^ -& 42t ^^0^71 ^"1 CM 'J}^ ^ DD «o^<!^'*l ^^S) ^=^(oi]?lcfl, Aju 

SLolH ^^)# f-si) ?|)AV£)i^. 7W^]^ ;mA>^ nJl ^7] CM DD If'iJ-S^ 2:^*>o^ 
4-§-«i^. -S^l} «m ^o] CM ^£7> ii2lcf^ la^o) jftji. >y-7l DD ^^-B: Sflol^ol 

t.V All^. 2: j^ojig Afl'i(fast fading channel) ^ al*> "^-il^lAl^ ^^o] o>^ ^f-o] jQ:^o] o^cf 
. ^'^"fl'^ife ^^7) CM 'Jf^^ DD ^^^V tT^H^ifl. AlaS-ojc o]^t}o^ 
<^ ^^-g- MSE Zt^S. ^01^4. 

c>l«>. S. 51- -S- ^"SSI 'yAl<^ofl 4^ MIMO-AAA A>-§-«>o^ c1)o)e11. ^^Aj^ffe- 'S'^*]- 

^7) £ 5fe -g- ^"gsl -aAjc^lo)] ni-s MIMO-AAA «<}^-i- a}^«>o^ OI-^IeI* ^S^^^AlSffe ^ilS: *f- 

^••71 s. 5* %3^tM, -a^l 7l;^l^(500)-g: 'il^* ^^'i>«l-:2(511^7il). ^>7l ^s^AV€ ^'tl 4-8-«>«^ 

^-t! 7WX] fi^ "S^Al 7>f';Sl -5!iT..c ^ 7|lAV^cK513^7fl). ^7] 7l^)^(500)€r ^^7) 7ll-l>^V 7>^A1 

— # s)E.«S A5^«>2, A^7] Ag^^ 3ijs.«} «>]-§-^(550)«.s ^'t!^4(515^;m). 

°l^^(550)'g: 4>7l 7l;^)^(500)<HlAi ^a1?V Jga* ^^«}2(55lS?fl), T^-ilt^ ^l^--^ ^j&S.^ 

^ 7}^^ — T> 1- ^#t.V4(553'a?il). ^7l o)-i-^(550)-8: ^J-71 ^#tV ^-i! 7l-f^^l ^T.k - 7).^l j7 ^A}«J 

t>«, ^J-^tl ^<*1 ^^7] 7)^1^(500) ^ 01-^^(550)^ a W>^<H^1 7l-^«>4. ^, Aj.7] 

7l;^l^(500)°l)Ai ^^t\^ ^13:1- ^^av^^c^ 7}^^]% n^^t}^ 4^* °l-S-^(550)»llAi ^sj^H. ^^7] 
^"^^ 7\^^]^ at^fe 4E.tf^ JgjiH- -^-71 7l;^l^(500)^S ^^-s^JL, ^7) slse^ ^iL* ^Alt^ 7l;^]^(5 
00)<»1 ^-il 7>f'AH. ^#(553)5>7)1 5><^ ^^U-i- t ^ 5a4. 

£ 6^ %2^i}<^ -S- ^>35l -yAioiioi) 4^ 7]7]^ 'T^7]s\ Ai± ^A) 4;^^ ^'^t\7]s. t^4. 

Aj-71 £ 6^ 'a'g«>7]oll SjA-1, ^7] £ 2<H]Ai 71^1^ '^^7]7} 3\S.^ ^Jif- A^Aj*}^- ^g-ff- ^ ^ilS. «H -y^*}^ 
^S-S. ^7l S. 6^lAi ^A) ^^7] 7]7]^ 'T'il7]S\ ^S. ^-tl ^'^«>4. -^71 ^ Ji* oj-S-^ ^^7l7> 

-^^t ^-f ^^1 ^7] 7]7]^ ^^7]s\ Ai± ^Ai ^«J^oll -S-sl*Ho]: ^4. 

^71 £ 6-8r -g- ^"gSl -iAlofloi) 4^ 71^)^ ^-^7151 aI^ ^a] £A]tV ^Ai£o)4. 



^7l £ 6^ ^2:*!-^. 7)7]^ ^^7]^ 6n^m^^ 2:7] 7}^X] ^^Rfi' _T.O fi^ oj^gj ^ ^^(set U 

p)t\3L, 613^7)13. ^«J^>4. ^o'-7l 613 ^TfloflA-l A^7] 7lxl^ ^A!7l^ -f Alo] ^S.^^^:^^ ^A>^>4. >a-7) ^^A} 

14 f-^o) f'^slSi* ^7] 7)xi^ ^A|7ife #s.^>4. 

613^7ilollAi ^A> :i4 f.Alol S^5jt# Aj.71 7];^)^ ^a17]^ 615^7ilS. ^1*3^^4. ^^7] 615^ 

?»)o»lAl ^7l 71;^)^ =^-^71^ ^7l ^Ai A}^ :2E* 7> ^^A>^ A13. ^ oj^«}ji 615^i?ilS. ^^m^. ^<h7l 615 

'i^7) 7\7\^ ^^7]^ ^7] ^^AV« ^S: ^* 4 7ff'*1 * A>^*}o^ ^7] 7]7\^ ^^7l£) ^T^S 

44o||Ai #^ -tl^ Z k fil ^^?] -* 1- ^*'" - *-*^* ) 619'S7J1S. ^^t^4. <^7\^, ^7] 

-* 1^ ^-il 'a<»l ^*14. ^ch7l 6l9^7ll»ilAl ^A! A15: z „ 4 4^>tl*)-7l» ^«>^ -til: d k 44 «fl 
21 ^'r e k * ^l-i-^t^ 621^?i)S. ^«J^4. 
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623^ns. ^^^cf. 623^?l)<>9'^1 ^7] 7)^)^ ^'t!?]^ «J ^ 7^f'A)# 7^)>l>*^ul 

^7] 629^7floil>H -^-71 7];^15f ^Al7lfe ^|^^ ^;8s)«H -g;^ a1?># ;^|o4^> :f esmTilS m^^. «^7l 
^ 'S- Efl ^o] ^^l-aCstate transition delay) ^]^% JL^^7] ^^a^o]v\, ^7] 631^>l]o^]'^^ ^^7] 7\7]^ ^^7]^ 

^ ^'go)] ttj-H^, ^7] 619 ^a^il'Hl^i <HlBl5it* ^ll'Sl-^ "11. 27}7] ^v^# *^5><H Til-a-^f^ -^^^ '9-<M-ir 4-8-«}°1 



7ff'^i( -^^ m '^^^^.s. ^^(625 ^7(l)«^£^ ^^sisicf. 

cf-g-^S £ 10# ^S«>o^ ^ ^igsl >aAlofloj|A^S) OFDM f-Al Al>:^S) 71;^!^ ^^'^7] 

^^i}7]S. 

m £ 10-8- -g- ^^^s] ^A)c^io)]A-isi 7l^# ^«S«>fe 71;^!^ «S^'^'i!7l ^a* £Al^> S^olcf. 

-^■7) H 10* €'g5>7)<Hl ?J:^i. ^oM i lOofl £Al5)o1 7l;^l^ ^^-il?! ^2:^ >^7l £ 2«l)^i ^'^t} CDMA 
-B-slslo^o): t.>c}. ^, >a-7l OFDM o]^ f-^ A]>iE3sl 7);^1^ ^^^7] ^^^] ^7] CDMA Aji^s] 

71^1^ ^=^^-^712)- t.>^V7l-^)S. =^-A] 7)-f'^l fi). ^A] 7}^ -r» 1- 7ilA>«>jl, Aj.7| ^)aV^ ^a] 7l-f'^] 

1- e-l-i-^^S. BlS.«-^«>^ ^sltVcf. at^, -^M £ 10# ^'S«>7loil o^Ai, ^V7| QFDM «>1-S- -f--^ 

^^•71 MIMO-AAA 'S^* 4-§-tL>cf:ii 7}^i}7]S. ^t}. ael-g, >^o^7) ^Al7l ^ ^Ai7l^ cfn^s^ ^a] ojEflq-f- ^ 

^Ai ojEflui-i-^ ^Hi«ii<*i=^v ^vfetfl, £ lo^i-H^ -^7) ^A} oY^^^ ^ >.Ai ojEflm-^ ^ss. 51 

ol «»Wef 4-§-«^«^ ^-y^ ^^im*^ >^>■§■«^fe ^-f* 7V;^s>7ls ^c^. ^71 H 10 

ofl'Hfe N7||2l oVEimi-i- Af^^Cfjl 7}^^7]S. ^t^. 

ae]^, ;^ ^?<lls ^7) OFDM ol-f- 7lxl^ '$''t!7Hl cfl«i|A-1 'a'3«>7ls tb4. 

10-i- ^2:*}^, 7l;^l^ ^-^71^ i^7l (symbol mapper)(1011)2)-, ^€^7|(serial to p 

arallel converter)(1013)i!l-, 4*^^ ^'a7|(pilot symbol inserter)(1015)Sf. f-Blofl ^^(Inverse Fast 

Fourier Transform; 'IFFT'e} ^I«f7l5. tb4)7l(1017)fif, "^1/^1 ^^7l(parallel to serial converter)(101 
9)sf, ii^ ^^ll- -^^"^71 (guard interval inserter)(1021)4. ^-i! «J ^5^^7](1023)s^, x:]^]%/o}'iS.:i ^€:7l(digital 
to analog converter)(1025)Sl-, ^4T^(Radio Frequency; 'KF'i^ ^^7]S. ^cf) *l2l7)(processor)(102 
7)3. 

^^i ^4^«>ai;^f t}^ Eil«>lEl o)Sl-(information data bits)*) ^'^S*}'^, ^ '^^'il 7}^^] S'.. f- s]s. 
«) ^Ji Cil«lE)7> ^A|g}^, ^7] S\S.^ tflolE^^ ^7) "11^71(1011)3. -y^^cl-. ^7) i'11^7)(1011 

)fe ^71 ^g^Sl^ JllH«| ^S. t]]o]^^ v]^ ^^^o] 91^ ^2: ^^S-S. ^2:*H 51 ^ll/'Sl 

^^71(1013)3. o^7lA^. ^7] ^2: 'g'^ QPSK(Quadrature Phase Shift Keying) ^-S- 16QA 

M(Quadrature Amplitude Modulation) 'g-^ ^o] 4-8-1 XI^^. ^7) alt/»gS ^^7)(1013)^ 'i^7l 0)1^7) 

(loii)oflAi ^ii ^2: >ai#-i- *g^«v<^ •si «!«^^ ^ >8^7i j^-y^j >^«g7i(ioi5)s. #^t^4. ^7] 
^-a 71(1015)^ ^7i ait/'^i ^«7i(ioi3)«fl4 t-^tb »si -a^i-^fl s^^y?} -a'Si- 

■I- ^^t^ ^ ^oM IFFT7l(1017)S. 

IFFT7l(1017)^ ^>7| sf-a^i AJ^ 'S'a7l(1015)'>llAi "a^«><^ N-5°jS(N-point) IFFT* ^ 

^ ^o^7l >3 1/3)1 ^^7)(1019)S. ^^7] «§l/all ^«^7](1019)^ -^7) lFFT7](l017)'HlAi 

-y^* "U^^H 2ii ««i> ^ ^^°d7i(io2i)s ^j-71 iLj: 'a-<g7i(io2i)^ ^^0^71 ^ 

l/a|l ^S^7l(ioi9)°)14 t-^?!- -il^* "y^^W JiS: -tlJ:* ^ -^^7] 4^a1«JJ ajja^ 7l(i023)S. #^tb 
i^. 'i.M ^A] «1 A^-y7l(l023)fe ^7l ILS. -a'a7l(1021)<HlAi a1:5.» ^1^«H ;«^ll'^>E^m(1031)fi^. ;«ll 
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7lS.-?-El ^'il«>SS-|- ^-f. « ^^7](1023)fe ^7) S) = «!| ^Ji C-llo)Elo|) Sl^ 'S^'i! 7>f'^l 

atb, '^'■^l A3: T^^-S- -^^7) OFDM -f-tlAl^e^ollAl OFDM 4J^# "11 o)^ OFDM ^'g ^RV'Hl ^-t]t> OFD 

M ^^3). ^7|1 OFDM A]^<H] OFDM ^'^^<^] ^^^(mterference)^ 47]i}7] 

s^>, ^oM jij: ^^>-g- ^^f5l ^(null) ^o]^^ -^^^i}^ ^Efls. ;*)l^siSi^M-. &S. ^^Vi ^ tfl 
<^1E11- ^^n^ ^'il7HlAi OFDM 4)^21 ^■\^^^% ^^^^ ^i" ?ll el ^1 ^^4^] ^^S^ 

•^^•tl OFDM -a^Sl i^;^ ^l-o) §o|.;^l^ cj;^ol i^T^^^c^ a]:?}- <g^oj qfDM 4)^2) v}7]^ HjSl-^ 
^4*><^ -n-JL OFDM iJ^<Hl ^Eflsl 'Cyclic Prefix' ^-i^o]^ ^m^H OFDM '^^ 

ulSl-1- ^'^}t\<^ ^S. OFDM -a^'H) '^'asl-^ 'Cyclic Postfix' ""^^^S. ^\-%-t\jL SJcf. -^-71 x:]7]^M^S.OL ^ 
^71(1025)^ ^7l ^A] «j Aj};a7l(1023H>>-i ol'iS.O. ^ ^7] RF ^e] 71(1027)5. 

^7]^t RF *le)7)(l027)fe lE)(filter)fif ^*lEl7Kfront end unit) -f-a) ^^#1: =£^*>nl, -^71 
c];^l^/o>^5.n ^^7l(i025)<HlAi #^t^ -t!:!:* ofloKairt-^flH ^-S^ 7>^«>5.^ RF ^elt^ ^ ^7) «iVEim 

¥ ^^s., >s^7l OFDM oi-f ^]±^s] 7ix)^ ^-a?]*!) ifl«ii>H -a^g^^s. ^cf. 

7l^]^ ^^7l^ RF ^e] 71(1037)51-, of<^s.a/c1^11 ^$7l(analog/digital converter)(1039)S'l-. ^r't! ^ ^ 
^71(1041)2^, ^ el 71(1043)24, slS.«fl ^a. '^|^^7)(l045)5f, -^^V 4^7l(guard interval remover)(104 
7)S^, 21 1/"^! ^S-7l(1049)2^, Jl^ ^el°fl ^^(Fast Fourier Transform; <^]-s} 'FFT'e}- ^l5l-7lS. tVi:l-)7l(1051) 
^, ^'^5^ ^#7l(pilot symbol extractor)(1053)2l-, ■§■71 amp; ^11^ ^^^71 (synchronization amp; channel e 
stimator)(1055)i!f, -S-^7l(equalizer)(1057)Sf, 'St/^ll ^«:7l(1059)2^. tl "11^71 (symbol demapper)(106 
DS. ^^^cf. 

-*J^7l o]^^ 4^'t!7H]A] ^^tt ^a^Lfe t}f^ ^S. ^]l^(multipath channel)^ ^3. ^■%-o] 7}-^^^ ^i>HS. ^^7] 

7}^]^ ^'^7]^ <>itm-^ ^'ti^cf. 'S-71 ojEiim-i- ^r-tis ^71 rf ^ei7i(io37)s <Q^^3. 

, -^7] RF ^el7l(1037)fe ^A] olEfli^s.^ ^sfl >^Ai^ Ajsl- ^^T^Ontermediate Frequency) cfl^^ 
S. r^S: ^«l^(down converting)t!^ ^ ^7l o}^S.ZL/t]7.]^ ^€71(1039)5. ^oM o\'iS.O./x:]7.]^ ^§ 

7l(1039)fe -y-71 RF :^1el7l(1037)<HlA-l f^tl "V-^Sn ^ij:^ i:^;^]^ ^ >^7l ^5^371(1041) ^ a] 

± ^el7](l043)5. t-^t^i^. 'S-71 ^± ^el7l(l043)fe -^■71 o\^S.jl/v]7]^ ^|^7l(l039)o^lA^ «a 

7>f'Ai :!^M * 7^i>iv*>a. >^7i 7}f'^i » Av-s-^f'*! ^'-y 7>f'Ai 5^^^.* # a]^^ ^, ^7] 

❖-il 7}^^] ^T.k ^ ^7] sjctf] AJA^ 71(104 5)3. -^-71 slH«i ^S^^7l(1045)fe ^7l 7}^ 

^ UJt-.* 3. i^Sffe SlH«-^ ^jS.^ ^S-^^t^. °^7]^<\, ■'^7] S\S.^ ^S. ^S^j7](l0i5)o\]'^^ ^S-^i^ 3lH«4 ^.a.71- 
^J7) 71^1-5^ ^Al7HlA-l ^A]s)^ :^^7} Slfe ^Jojcf. SlK 'ih7l :^Ji^ «y ojjs f.^ 

'S-71 Mj >»!!>a7l(i041)<>[l'H ^S.^ ^7l iLS: ;«fl 71 71(1047)5. -g^^tf. >i^7l jiJ: n]?] 
71(1047)^ ^»-7i «] A5Aj7i(i04i)iA-i t-^t^ -tlJil- "a^sH -y^i- :«ll7lt> ^ 211/>S1 ^ 

^71(1049)5. #^^c}. ^7l 2lt/*§^ ^«^7](1049)^ ^7l Jil: ^:l> ^1^7l(l047)»llAi ^II -tlJ:* "3^ 

«H "gl ^ 'S-71 FFT7l(1051)S. t'^t^c^. -^7] FFT7l(1051)fe 'S-71 ail/»gl ^^7l(1049)«HlAl 

^Jll- N-i^lS FFT* ^sJ^V ^ ^0^71 ^21-71(1057) ^ 4>7l 4"^^ ^#7l(1053)S t-^^Vcf. ^^7] ^i^7l( 
1057)^ ^^7] FFT7l(1051)<Hl'<-1 t-^t^ -tli* ^^«}<»1 ^fi^ -§-^(channel equalization) ?V ^ -^^71 ^ 
€7l(1059)S t-^lVcf. 

^o^7l tgl/all ^^7|(1059)^ ^7] -§-2^71 (1057)0)1 Aiif- °^^t}o^ all ^ -^^71 Aj^ d 

"11^71(1061)5. #^^>4. cl"!!^ 71(1061)^ ^o'-7l ^^7l(1059)oil'^-l f-^^V -tlJLl- <y^«l-c.l 

'S-71 Oj-f ^ '^^7]o\]^ '*il«Hl -a-^*}^ 4i '9-<M£.5. 42:SH T^^ tll<»l El M1S5. 

^'•71 FFT7l(1051)oflAi #^tV ^jLfe ^^71 ^#71(1053)5 *J^sl:il. J^^55 -i)^ ^#7l( 

1053)fe ^71 FFT7l(1051)oll'^1 'tl3.«>«Ai s^-y?; ^l^*-!- ^#«faL, ^7l ^-a^J -il^*!- ^7| -S- 

7l amp: AH^ ^^71(1055)5. t^^c}. >i|-7l *7l amp: 4'^7l(1055)^ -^7] si^<Q^ ^#7l(l053)of|'H 
#^^4^5! «»I-8-«H -^71 5J ^'^•i- ^<9«>al a ^7) ■i-S^7l(1057)5 t-^t.^"^. 
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cf-g-^S. £ 11# *J-2:*>ol ^ ^^S\ ^^H«>I1>^S) 71^-1- ^^«ffe OFDM o)^ Jf-A) aI-^^oj o]^^ =8^^-4171 
^^71 £ 11^ ^ ^-gfil ^A)oi|o))/.ifiJ 7)^1- ^^n^ OFDM oj-i- -f-il AliEjsl o)^^ ^4^-1171 ^2:1- S^]^ 
^7] Sl 11# -a'gsl-^H) S^Ai. ^7l OFDM o|-S- -i-tl ^l=i^3'Sr ^7] MIMO-AAA 4-§-^cfi 7}^sf7lS. ^ 

>^1^^*H 4-§-«}fe ^-f 1- 7)-^5|-7l5. tVC^. SEtF, ^7) £ lHl/.i^ ^Vtim^-i- 7f^«}7l5. 

^e1^. ^ S!i-5>11^ -^^7) OFDM ol-g- -f-^ o)^^ ^-tl^Hl cflsflA^ 'a'gs>7l5. t.>cf. 

5E. Ill- #3:«>^. ^J-71 ^l-g-^ ^^-^7]^ ''l|^7l{llll)<2f, ^^/^^ ^«:7l(ll 13)5}. s[<Q^ a)^ -a-«a7l 
(1115)^, IFFT7l(1117)sf. 'gl/^l ^S-7l(l 119)^4, iLSl ^^L^ 'a-^7l(ll21)fif, ^-tl ^S^i7]ai23)S^, 

^^2l7](ll25)2f, W-^^-^S-Zi ^S7l(1127)fif, RF ^e]7l(1129)S. ^^J^c]-. tb«. ^l-^^HdlSD-a- ^ 
7l ol-§-^ 'l^'t!?! ?J ^Al7l ^2:5. 4-§-«H. N7l)sl ^tEimi-. ^ lt>Efli4(l 133)fi}. ;«ll2'?>Eim(1135) 

^ >H]N^>Eim(1137) ^A] ^7) Ol-S-^ 4^A]7l ^ ^Al7l J2.^ ^-f Af-g-tbCf. 0^7]^^, ^^7] 4)^ °I1^7l( 

1111)21-. ^l/'Sl ^«-7](1113)i4. 3}°^55 -^"^71(1115)2}, IFFT7)(l 117)4. ^€7](lll9)4. Ji 

i ^"a7l(ll21)fi)-. «J '^^i7Hn23)s^, i^7]^M^S.a. ^^7)(li27)s]-, RF ^el7l(ll29)fe 'S-71 H 1 
0S\ nl|:^7l(1011)fi)-. ^^71(1013)24. ^'i^ 4}^ ^^J7l(10l5)fil-. lFFT7l(1017)S}, t/^ll ^ 

«-7l(1019)sf, iL± ^^71(1021)4. ❖'t! «J -^3^^71(1023)5}, i^^^ll/of'^S.Zi ^«-7l(1025)S}. RF ^el7l(10 
27)s} •i-<y?v -§-4^ ^«J)«}£.5. <^7lAlfe zz >i,Mlt> ^m}7]S. t^cf. 

>a-7l Blsaj ^il ^El7l(1125)fe- ^7l ol^^ =^^-tl7l7> s)c «J} ^gji ^ ^A^*H >y-7l ^S.'^ S.^S] 

■H Slfe 7Vf';*l » ^#S>JL, >^J-7l ^#t^ 4^-11 7>f'Al i!;^ ^ ^>7, ^AJHJ ^5^^71(1 123)S #^1>C}. ^7] 

^]^^ T^^7l7f BlE.«Jj ^iil- ^-tlsf^ 4^-8: «}7HM1 ^-g^ ^J-^lS.^. C^7lA-l^ ZL ^M]fl}: ^^-^ ^nt}7]S. 

^^7l >i5^7l(1123)fe >a-7l 7}^^] oil ^-g-«>7|l ^A]«J^ ^Ji^t^C}. 

^ OFDM o]^ -f-^a ^lii^fi] o]^^ ^-tl7H cflS(|>H ^«g«>7lS t^4. 

'i^7l ^^7lfe RF *l2l7l(ll39)fif, of'^Sli/cl^i)^ ^^7l(114m, ^Al «J '8-^71(1143)4. ^^el7l(1145) 

4, iLJ: ;^l7l7l(1147)sf. ^llZ-f 1 ^€^71(1149)4. FFT7l(li51)sf, -a'S ^#71(1153)4, -^71 amp 
; ^11^ ^^71(1155)4. ■i-S}7l(l 157)4. •ai/^lt ^«-7l(1159)4. cl"fl^7l(1161)^ ^^^€4. <^7lAi, .^71 
RF ^el7l(1139)4. of-^S-a/cl^l^ ^^7](1141)4. n^-il ^ -^-^71(1143)4, ^S. ^*lsl7l(1145)4. iLS. t^^V ;«« 
7171(1147)4. ^l/'Sl ^«-7l(1149)4. FFT7l(1151)4. ^-a?! -a^ ^#71(1153)4, *7l amp: ^Ij^ ^^7l(ll 
55)4. -f 2} 71(1157)4, '§1/^1 ^^71(1159)4. -a^ cl°ll^7l(ll61)fe -^-71 £ 104 RF ^el7l(l037)4, ^l--^ 
S-H/cl^ll ^^71(1039)4. T^-tl ^' ^1^^71(1041)4. ^el7l(l043)4. ^S. ;Hl7l7l(l047)4, ^ll/'SS 
^^71(1049)4. FFT7l(1051)4. 4^^ 41^ ^#7|(1053)4, *7l amp; ^11^ ^^71(1055)4, •fS}7l( 1057)4, 
t§ t/alf ^«-7l(l059)4. -a^ c)oll^7l(l061) 4 f-'y^ ^^-i ^«3«l-£.5. «:>l7lA-lfe a >^^Ai]t.> >a§f*l-7l 

5. ^4. 4t>. -a^7) >ai Cjnll^7l(1161)7> ^f'^j^S. l^l^lEl?)- >^^7l 4E.«i ^aji, ^ -J^A) 7>f'A) 

€ 5L^5f^ 4s"4 ^ »iL7f 4fe- ^o)Bi. -a-71 -a^ 4°ii^7i(ii6i)oiiAi ^s.^ ^^7} ^7] 4H.aj ^ 

& ^el7l(ll25)S. <a^4^ ^<>14. 

-a-71 £ llolMife olf.^ ^-^717} 4H«J| Ji* ^-^^JL, -^7] 4s. «« ^gjioll S.^S\o] ^a] 7>f';al 

» -^f-g-^M «>l-f ^ ^-t!7l7|- "S^-tlH-i: >8^*>fe ^-f # -a'3«}S4. ^214. ^7) ol^^ *^-tl7l ^2:71- a 
tflS. 7l;^l^ *^-tl7l ^3iS. A^^g.^ ^£ ^^i^, 40} >i^7l £ UoflAi^ :^Al 7>^*1 7f x^4<H jUfe 4s.«l 

^Ji* ^-il«}^ ^^^^s. sH -a«g*>a.g-<Hi -S-4«H«> t>4. 
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t\%-os. S. 12% %2:«><»l t>Eim. ^ oils rt^l-S °>Efl4(smart antenna)!^ >^f-8-^ ^-f T-i! 7ll 

^ofl n^e} ^ ^igfi) 7}^^*] nf^is) ^^d-i- >^i-teii«>i'a^ -a'3«F7is 

^ ^>Efli4i-s1 7^^7\ 107fl<?l ;a-f7> o>Eflm-5l 7^^7} 671)^ ^^iL^I- ^>Efli4 °)^(antenna gain)*] 

€ 0.2 ^is. 7\^-i: ^ $X3., a?v ^-i] ^^*]-7ii °i ^ 5ai^. 14^ o]^ i- 
oiiAi o^ei 7H ^^o] 71-^^^ oL^s-s. ^ ^-gsi <a^fe -a-s^ ^^]<^'^ ^^^^ ^n7^^^ 91^^ 



M>fil- -g- ^"a-ar, «1-S- -i-^ll Al>i^o|]Al ^7\7] i^tV 71-f^Al B^il, oll^CJl, CM '8-<^ 

7>;^1 «iV<i)^ Al-^^ ufljicfs. 4S^Ais. ^^«V7)1 4)i MSE Sit-I: 7}xlfe 7>^;*)1- >^J>a*>fe 7)-^«> 

7« tVcl-te o)^^ 7l-^i:f. 

4el-^l ^'■7lSf ^<^1 fflVS-a^ii MSE sit* 71-^1^ 7ff'All- ^ 9X7] nfl^ofl =^.Al /jAjsf^ 

^'>1 7l-^«Hl Sli, ;g^^V «) A^Aj^ ^'ileMl- ^^nn] ^^t}^ 7}^m] t}f^ 

^1^^ ^d^i: ''l^* 71-^c]-. £1^. ^ ^"3^ =r^7loilAi ^A] 7ff':^ll- AV^«fo^ J-S^^ ^a1 

^l* ^-^71^0.3. B)ctflS>«^ ^'t!7l7> 4^A1 7>f'AlS A]-8-«^^ 7>^«>7n tb4^ 7>^i:f. o]%7^, 

7]7} =s^Ai 7>^A]# B]H»^«j-^o.s.<«i =s^Ai 7}^-*! Tfl-a-i- ^-ti" ^<»i-s. s\s.s. OL -a-tv 

SS.(load)7} ;Hl7l?lcf^ o)^^ 7V;5!cf. 



(57.) -D^s) 
1. 

ctf' ^J'^ 4^ t-^ ^-S- t>Efl»4 «Hefl«l <^)* -f -tl ^^^'il «J ^^^* ^tb 7>f'^) ^SJi 

^s.^ -^7] AVf^^i ^± ^]£H?jt* 4-§-*M ^'ii «j ^j^j-i- ^ii^ 7}^ 

-ibt^Vi, ^7) ^Ai 7}^^] 5j AJ.7) oJleia* ^Al «} A^^^ 7l^Al» 

-^7) Aff.^ 7i.^^)s.« E] ±^s\ se^:^^ ^s^m^.. ^7] s\s.^ ^7] ^^^]s. '^^n^ 4 

^■iri^*}^ ^7) «J}^. 

2. 
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3. 

^^^7] m "S^^ '^T^ J^l'^rCCM: Constant Modulus) If^lolol, ^7] ^12^*|^ '^^(DD: Decision-Directed) 
nf^o)^ ^^±S. «>fe ^7] 

4. 

'^^7l oDEia-S- ^«(MS: Mean Square)St»J-i- «.£ >S-7l 
5. 

^71 oil&isit^ ig5 oi)e:|(msE: Mean Square Error)?i<a^ ^^2.S. t}^ -^7] 
6. 

^7] Xlll oflBlJt ^ ;H12 oil 51^-8: ^1^2.01= ^?fl<3# ^^±S. 'S"?] «{}^. 

^2*^0(1 Sl<H>M. 

^4: o|lElSi(e k )^ «>7l <^«?-^ 22XH1 Sl«fl ^7] 



-tei-A' 32 

Ca/, ft £)£) 



P*=(l-g(|e* l»T-BSr. 

'A7\^\, ^7\ e k ^ <Hlei5t°l"^, e ^ cm ^ ^^7] "J-^l- 4-§-«H ^il-iVtb ^J-7l aij^s] ojie^sj^^l^^. e 
k DD ^ ;^V7l ;H12 4-§-«H Til-a-t!- ^o'-7) -ilJlsl <Hlemoli^, a k ^ 7>f^^l'^)H. P k ^ ^12 7^? 

8. 

Ctf' %^ <>>Eim Oleflol ^Aj^ A>^8>^ o)f. f.Al AIS:^ 'S'^'tlSVfe l^^oll 

^i7\ A \ ^^isl ^ch7l ;Hll ^^7l7> 7]^ >tl3isl- ^J7l ^^^Vsl -HI Ell- ^i!iSF«f7| ^11 "tfij 5{ 
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-^■71 ^-a^lS.-^-El -5^71 ^<d7ll- f-Sll >^7l ;H12 ^J-^lS. 4^4. 

^7] 42 42 ^^7]7} ^7] SllH«!i ^Jil- 4^-^*}^ 4^4, 

^7] s\s.^ ^ Jill- ^'titF >ii2 ^^i7v ^^71 si£.«^ ^jiLs.-¥-Ei '^^7l 7>f';*i» ^7) ^g^^ '^-^ 7} 

^T^^ 9. 

4&^M Sl<H^i. 

^71 4m-i: -at-sm 4^*. 

>S-7l »8-4lofl sl«« ^isl «l-8-^^l- 7H£^ 41 4^^<i 41 A^^]^ ^^^}^ 4=^4, ^ch7] ^12 

5^4: Si al-g-^=M- 7W£S. AV^^ ;t|i2 o))B^2;t<ii] ^v?] 7W^]S.^b\ ^12 7>f^^l» ^0^5}^ 

4^4, 7)-f'All-o] Y'^^ ^11 55 ^12 o)lBlSl^5.-¥-El ^± 4^m-i: ^%^}^ 4^^ atsVfe ^^7) 

10. 

^7] 1^^^ ^a-^ 7jl^(CM: Constant Modulus) 'S'^'^Ib^, -^-71 42 "^^^ n)-*^(DD: Decision-Directed) 
»8-A) o}^ 0.5. «>fe >j).7l ig-^ . 

11. 

^^7) ofle^st^ ig^ ^)§(MS: Mean Square)5;t'a^ ^^^S. «>fe '^>7l «o^^. 
12. 

^^7) oil5^5t^ J|5 <H)e1(MSE: Mean Square Error)at'a-|- ^^^S. -^7] 
13. 

^7) ;4i oflBfSt ^2 <^^ik^ AiaaolH «^ ^^71 n}<a. 

^ W 14. 

>a-7i oiiEist(e k )^ «f7i <^«^*l 23>ofl 4«« -a-t'^-i- -^^^e-s «ffe ^7) 



=r«^^l 33 



tt,=g(|ef^). 
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P*=(i-«(K \))—BBr 



^t""^ 15. 



z^zi 7>f'A]# *>f-a^ o.^ ^7}t}<^ <^]m% -LVt-^fji. ^7) Aij:^ ^^a>^v AiJisf ^7] A>f.^ 

4-§-«H ^^d «J ^J!^^^ m ^-Sl 7Vf^^l* A>#«H. ^ ^7) oiieist 

# 4-8-«H 4^-11 ^^Ifil «J ^S^l- "S^-i! 7ff Ai» >tV#«V^ *1el7lfif. 

^J-71 ^^-il 71-f'All- 5Lt5>fe 3)H«J) ^jS* AjA^«>fe 

-S-71 ;^iL* ^71 4^A1 ^J-AIS. 4^Al«ffe ^^7]^ ittl- ^7) A|>:^. 

16. 

^7] -^^^2171^; 

7\^^]% ^}%-^±S. •¥-7>«H ^IcHst-i- -ib#«>fe el St 'L>#7)sf, 

^^^71 ^Al AlJ:^ ^^A>^ A}^4 A^7l AV^^ oflEl^itl- A>^S>a^ ^Al :^Alfil ^a] ^ ?ltb ^-tl 7}^^ 

7>f A] 7ilA>7lS^El A>^^ ^Al 7}^m ±^S\ i'^^<t> ^^^tU. ^7] 7>^A1 7^lA>7)5. 4^ 

^V7l o)^ i^sl ^Ai 7}^m 4^ i'asJ ^-tl 7>f 7l)AH) ^)-§-«>fe pflJE-el* 5L^^4 ^^^^ 

^^7) Ali!:^. 

17. 

^>7) oflel^fi] A>^^^ 

Sll 2l±2l 7WiS AV^^ o))el2Jt°fl ^1-71 7}^^]S.^^ ^12 7>f'Al# A^7| 7^ 

f^Al^o] oflElSt 55 >l|2 oflBlStiLS^El SJifc ^^ik-^ ^>t"th# «Vfe«>fe >i^7| AjA,^. 

^T^^ 18. 

^7] 41 Hf^l-a- -^^^ ?fl^(CM: Constant Modulus) ^7] ^l2'?^-8- '^^(DD: Decision-Directed) 

»j}A|oj^ O.S. .^7) Aliii^. 

^T^^ 19. 
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ig^ ;«(liKMS: Mean Square)SJl"9-i- ^^^S. -^7] 

20. 

^7] <Hlei5i-& <Hle1(MSE: Mean Square Error) 5l<9-i- ^^±S. ^7] 

21. 

^■7-^ 22. 

^7) s^dt oiie|5t(e ^ )^ «f7l <^Sfil 24>*(| -tVf ^7] 



P*=(l-g(K l))--55r. 
23. 

'a^ cff' 2j-§- ojEim ^i3i<») If*)* 4-8-*>^ ^j-^i ^ ^12 ^^ARHi ^c,]^^ '^^^t}^ f.^ 

>ai^j«>^ ^11 4''ti7isi-. ^7] m ^'^yM ^s.^ ^jsLi ^7] m ^-ti^vfe m ^^^7]^ 3.^n^ ^ 
1 

^7| SlH«Ji ti» ^12 ^^7l2f, >a-7l ;«112 ^^^717} B|c«Jj ^^iLS.-^E] ^o^7l ^A] 7}^^]% 

^71 ^Al 7)-f'A)oj) ^V^S>7|1 Ul- -S^^Syo^ Al^l- 'g^AlS^^ ;,112 #A)7H. ^12 

24. 
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■§• 4-8-*H ^J-^ls) ^-il « ^It^ 'iVt'Sffe 'tis: :Nel7]sf. 

^7) ^JiL* >5h7l ^AIS. *>tl«ffe 4^-^711- it^-i- ^^'^S. ^<}7l Alit^. 

25. 

±^is] Aij:!- 'r'&^s., ±^is] 7]^ ^s-s^ ^7] ^Aijg Ai^L^vsi oijeli: ^4i^5>7l m ?5 ^2 'S^ofl 

-iVl-^H, ^^71 ^A] 7>f A] « 71 ^± oflfijSt^ AV^«^0^ 4^>tl ^J^AlSl «d 7}f'^l.t 

^ch7l 7>f^^l n^^7]S.^i] 71-f^^ll- di^jSl >ix'^^'?> ^^^J-«V:a, ^J-71 7V^A1 7i)>iV7]S. #^«><^. t:}^ 

^71 o]:^ ^:^^s\ 71-f'Aii- cf-g- i-^sl 7>f'A)sl 7il-tl:°il ^-g-s}^ 'Hls.eli- a^^* ^^i^S. e> 

^ ^7l Al>i^. 

26. 

n ^±S] «l-g-^^* 7HS.^ AVt^l ^]^]iko^ 7>f'Al^-^El A>t€ ;*)]2 7>f'A)» -?-<=^«H, 7> 

f'All-ol ^o^^ oJlEia ^ ;H12 «>flElS)t^5.-^E) o1)Bl?Jt-i- ^^^4: ^^S-S. n^n^ ^71 

27. 

^7) H}^^^ -3-^ /!j]^(CM: Constant Modulus) ^^7] ^]2''^^^ If^CDD: Decision-Directed) 

•g-^l^-i- ^^l^S «>fe ^71 Al>r^. 

28. 

;«f|23<8-^ Sa'H'»1. 

-^7] °l)el5l:^ ;»I1^(MS: Mean Square)Sit<9-i- -^^^S *>fe '^■71 Al^t^. 
29. 

^123«^'>1| Sl<H>^1. 

-^■71 ollsl5t-& <H1E1(MSE: Mean Square Error)5i<a-i- ^^^S. -^7] Aj^^e^. 

30. 

;H123«J-«>J1 si'H'^i. 

-^^71 «l|iH5i ^ ^12 oflelSt-S- a1:22.o)2. ^Til-a-l- ^^2.S. >J^7l Ai>ji^. 
^•7^^ 31. 
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^7] ^± ollelsMe k )^ f^7] <'=^«J^ 25>o(| -iVf^-i- o.s. j^-^I ^1^^. 



'-n-i^] 35- 



DO,.. K I 



P*=(i-g(kri))-T5Br. 

^^^8- 32. 

^7] ;^12*^71^; 

^71 ^Al 7}^m 4-8-«}<>1 ^^-t! «J '«^^7l* ^^±S. ^^71 
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£^6 
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